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International application No. PCT/EP99/05991 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1 -54 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-40 



as originally filed 



Drawings, sheets: 



1/64-64/64 



as originally filed 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 





INTERNATIONAL PRKII 
EXAMINATION REPORT 



IMINARY 



International application No. PCT/EP99/05991 



□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

H claims Nos. 3, 13, 25-33, 36, 37, 40 completely; 1 . 2, 4-12. 4-24, 34, 35, 38, 39 partially. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specif^): 



□ the description, claims or drawings {indicate particular elements belov^/j or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 3, 13. 25-33, 36, 37, 40 
completely; 1.2. 4-12, 4-24, 34, 35, 38, 39 partially. 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard, 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 



because: 
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□ paid additional fees. 

□ paid additional fees under protest. 

^ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not compiled and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the International application were the subject of International preliminary 
examination in establishing this report: 

□ all parts, 

H the parts relating to claims Nos. 1 , 2, 4-12, 4-24, 34, 35, 38, 39. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1 , 2, 4-8, 1 1 , 1 2, 1 4-24, 34, 38, 39 




No: 


Claims 


9, 10, 35 


Inventive step (IS) 


Yes: 


Claims 


1 , 2, 4-8, 1 1 , 1 2, 1 4-24, 34, 38, 39 




No: 


Claims 


9, 10, 35 


Industrial applicability (lA) 


Yes: 


Claims 


1 , 2, 4-1 1 . 12, 14-24, 34. 35, 38, 39 




No: 


Claims 


NONE 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

An objection for lack of unity of the invention was raised by the International Search 
Authority. No additional search fees were paid. Consequently, the present examination 
is restricted to group 1 of identified inventions, i.e. nucleic acid molecules comprising 
SEQ ID No:1, polypeptide of SEQ ID No:43 and related topics (antibodies, 
pharmaceutical compositions, etc.), subject-matter of claims 1, 2, 4-8, 11, 12, 14-24, 
34, 38, 39 partially. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : MOLEC. MICROBIOL., Vol. 1 6, No. 1 , 1 995, pages 1 57-1 67, Reifenberger et al. 
'Identification of novel HXT genes in Saccharomyces cerevisiae reveals the 
impact of individual hexose transporters on glycolytic flux' 

1 . The subject-matter of claims 1 , 2, 4-8, 11,12,1 4-24, 34, 38, 39 related to the 
nucleic acids of SEQ ID No. 1 or the polypeptide of SEQ ID No. 43 is neither 
disclosed or suggested in the available prior art. 

Therefore, this specific subject-matter meets the requirement of Article 33(2) PCT 
concerning novelty and the requirements of Article 33(3) concerning inventivve 
step. 

2. D1 discloses a gene which shares 69.5% identity over an 1457 bp overlap with 
the nucleic acid sequence of SEQ ID No. 1 . It is considered that the homology is 
such that the complementary strand of the sequence of D1 hybridizes to the SEQ 
ID No. 1 even under stringent conditions. 

Therefore, the subject-matter of claims 9 and 10 does not meet the requirements 
of Article 33(2) PCT concerning novelty. 

3. Additionally, the sequence disclosed in D1 contains some stretches of 10-50 
nucleotides which are identical to the oligonucleotides of claim 35. 
Therefore, the subject-matter of claim 35 does not meet the requirements of 
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Article 33(2) PCT concerning novelty. 
Re Item VIII 

Certain observations on the international application 

The wording of claim 24 can be construed as comprising methods of identifying 
unspecified compounds which modulate the expression of unspecified polypeptides in 
C. albicans cells having or not a mutation in the nucleic acid sequence of SEQ ID No. 1 . 
The subject-matter of claim 24 would then be not sufficiently clear nor disclosed 
(Articles 5 and 6 PCT). 
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Applicant's or agent's file reference 

SCB/50899026 


PQP FURTHER Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


lntemation2d application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/EP 99/05991 


16/08/1999 


14/08/1998 


Applicant 






JANSSEN PHARMACEUTIC A N.V. 


et al . 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



sheets. 



This International Search Report consists of a total of b 

[ I It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

PC] contained in the international application in written form. 

[X] filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form. 

I I the statement that the subsequently famished written sequence listing does not go beyond the disclosure in the 

international application as filed has been fumished. 
I I the statement that the information recorded in computer readable form is identical to the written sequence listing has been 

fumished 

2. [X] Certain claims were found unsearchable (See Box 1). 

3. |X] Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

the text Is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 111. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authonty. 

The figure of the drawings to be published with the abstract is Figure No. 



□ as suggested by the applicant. □ None of the figures. 

[ [ because the applicant failed to suggest a figure. 
I I because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchabie (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1 . Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 25-28 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



□ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This Intemational Searching Authority found multiple inventions in this intemationa! application, as follows: 

See additional sheet 



1 . ! I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' * searchable claims- 



2. I [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the appli 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



cant, this International Search Report 



4. [ X I No required addrtional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1,2,4-12,14-28,34,35,38.39 all partially 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

j I No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



1. Invention 1: claims 1,2,4-12,14-28,34,35,38,39, 

all partially 



Nucleic acid molecule comprising seq.ID.l or capable of 
hybridizing thereto, polypeptide of seq.ID.43 encoded by 
said nucleic acid, expression vector comprising said nucleic 
acid, antibody against siad peptide, use of said vector for 
preparation of medicament or pharmaceutical composition, C. 
albicans cell comprising an induced mutation in said DNA 
sequence, oligonucleotides comprising 10-50 nt of said 
nucleic acid sequence, and method for identifying compounds 
which modulate expression of said nucleic acid. 



2. Inventions 2-68: claims 1,6-11,15-28,34,35,38, 

39 partially, and 2-5,12-14,36,37, 

40 partially as applicable 



As invention 1, but limited to the respective nucleic acid 
sequences 2,3,5,10,11,12,16,17,18,20,21,23,25,26,27,29,31, 
33,35,37,39,41,44,45,46,49,50,52,55,57,59,61,63,65,67,70,72, 
74,76,78,80,81,83,85,87,89,91,93,95,97,99,101,104,106,108,110 
and 113, and polypeptide sequences corresponding to said 
nucleic acid sequences in as far as they are provided (see 
table 1 of the description), whereby invention 2 is limited 
to seq.ID.2, invention 3 is limited to seq.ID.3 and its 
translated polypeptide seq.ID.4, ...... and invention 68 is 

limited to seq.ID.113 and its translated polypeptide 
sequence seq.ID.114- 

In as far as a polypeptide sequence, translated from the ORF 
of a corresponding nucleic acid sequence is provived, the 
polypeptide encoded by the corresponding nucleic acid 
sequence and their use in the preparation of a medicament, 
and antibodies against said polypeptide is also considered 
part of the respective invention. 



3. Invention 69: claim 29-33 

Method for identifying DNA sequencer from a cell or 
organism, which encode polypeptides which are critical for 
growth and survival for said cell or organism, comprising 
screening a library of nucleic acids using a vector that 
either integrates into the genome of said cell or organism, 
or that permits expression of anti sense RNA, and selecting 
growth- impaired cells or organisms. Plasmids pGALlPSiST-1 
and pGALlPNiST-1, used in said method. 
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Continuation of Box 1.2 
Claims Nos.: 25-28 



Claims 25-28 refer to a compound identifiable with a method, without 
giving a true technical charactei zation of the compound. Moreover, no 
such compounds are defined in the application. In consequence, the scope 
of said claims is ambiguous and vague, and their subject-matter is not 
sufficiently disclosed and supported (Art. 83 and 84 EPC). 
No search can be carried out for such purely speculative claims whose 
wording is, in fact, a mere recitation of the results to be achieved. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MAT 

IPC 7 C12N15/31 Ca7K14/40 
G01N33/5O C12Q1/68 



CQ7K1 



International Application No 

■/EP 99/05991 



A61K31/70 A61K38/16 C07K16/14 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimunn documentation searched (classification system followed by classification symbols) 

IPC 7 C12N C07K A61K GOIN C12Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search temis used) 



C, DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Cftation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



REIFENBERGER E ET AL: "IDENTIFICATION OF 
NOVEL HXT GENES IN SACCHAROMYCES 
CEREVISIAE REVEALS THE IMPACT OF 
INDIVIDUAL HEXOSE TRANSPORTERS ON 
GLYCOLYTIC FLUX" 

MOLECULAR MICROBIOLOGY, GB, OXFORD, 
vol. 16, no. 1, 

1 January 1995 (1995-01-01), pages 
157-167, XPO00572126 
the whole document 

EP 0 844 307 A (SMITHKLINE BEECHAM CORP) 
27 May 1998 (1998-05-27) 
the whole document 



■/-- 



9,10,35 



23 

24,38.39 



0 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the intemational 
fifing date 

'L* document which may throw doubts on priority claim(8) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the intemational filing date but 
later than the priority date claimed 



"T" later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* documentof particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



1 February 2000 



Date of mailing of the intemational search report 



Z 7, Oii. 00 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Smalt, R 
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International Application No 



EP 99/Q5991 



BE RELEVANT 



Category " 



Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DALY S ET AL: "Isolation and 
characterization of a gene encoding 
alpha-tubul in from Candida albicans" 
GENE: AN INTERNATIONAL JOURNAL ON GENES 
AND GENOMES, GB, ELSEVIER SCIENCE 
PUBLISHERS, BARKING, 
vol. 187, no. 2, 

7 April 1997 (1997-04-07), page 151-158 
XP004093273 

ISSN: 0378-1119 
the whole document 

WO 97 36925 A (SCRIPTGEN PHARM INC 

;HARVARD COLLEGE (US)) 

9 October 1997 (1997-10-09) 

the whole document 

WO 97 37230 A (BRADLEY JOHN;WOBBE C 
RICHARD; BURATOWSKI STEPHEN) 
9 October 1997 (1997-10-09) 
the whole document 

WO 96 36707 A (UNIV ROMA ;IST SUPERIORS 
SANITA (IT); CASSONE ANTONIO (IT); VALLE) 
21 November 1996 (1996-11-21) 
the whole document 
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09-02-1999 
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WO 
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09-10-1997 


CA 


2250129 
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EP 


0904289 


A 


31-03-1999 


wo 


9737230 
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09-10-1997 


US 
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CA 


2250121 
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EP 
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IT 
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wnxiFIPATION OF ELECTION 


Assistant Commissioner for Patents 
United States Patent and Trademark 


(PCT Rule 61 .2) 


Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERiQUE 


Date of mailing (day/month/year) 


in its capacity as elected Office 


30 March 2000 (30.03.00) 


International application No. 
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1. The designated Office is hereby notified of its election made: 


[x] in the demand filed with the International Preliminary Examining Authority on: 


23 February 2000 (23.02.00) 


I 1 in a notice effecting later election filed with the International Bureau on: 


2. The election | X| was 




1 1 was not 




made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 


Tlie International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switterland 


Authorized officer 

Ciaudio Borton 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/EP99/05991 


16/08/1999 


14/08/1998 


International Patent Classification (IPC) or national classification and IPC 
C12N15/31 


Applicant 






JANSSEN PHARMACEUTICA N.V. et al. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial app 
citations and explanations suporting such statement 



Certain observations on the international application 



1 




II 


□ 


III 

IV 




V 




VI 


□ 


VII 


□ 


VIII 


IS 



Date of submission of the demand 



23/02/2000 



Date of completion of this report 
05.12.2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 IVtunich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Marinoni, J-C 

Telephone No. +49 89 2399 8563 
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INTERNATIONAL PRE^ 
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International application No. PCT/EP99/05991 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originaiiy fiied" aridTare not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1 -54 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-40 



as originally filed 



Drawings, sheets: 



1/64-64/64 



as originally filed 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional obsen^ations, if necessary: 

ill. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

H claims Nos. 3, 13. 25-33, 36, 37. 40 completely; 1 . 2. 4-12, 4-24. 34. 35, 38. 39 partially. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specif^): 



□ the description, claims or drawings {indicate particular elements belov\/i or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 3, 13. 25-33, 36, 37, 40 
completely; 1 , 2, 4-12, 4-24, 34, 35, 38, 39 partially. 

2. A meaningful international preliminary examination report canriot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
□ restricted the claims. 



because: 
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□ paid additional fees. 

□ paid additional fees under protest. 

S neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with, 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

the parts relating to claims Nos. 1 . 2, 4-12, 4-24, 34, 35, 38, 39. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1.2. 4-8, 1 1 . 1 2, 1 4-24. 34. 38. 39 


No: 


Claims 


9, 10. 35 


Inventive step (IS) 


Yes: 


Claims 


1 , 2. 4-8. 1 1 . 1 2, 1 4-24. 34. 38. 39 




No: 


Claims 


9, 10. 35 


Industrial applicability (lA) 


Yes: 


Claims 


1.2,4-11.12.1 4-24, 34. 35. 38. 39 




No: 


Claims 


NONE 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention ^' 

An objection for lack of unity of the invention was raised by the International Search 
Authority. No additional search fees were paid. Consequently, the present examination 
is restricted to group 1 of identified inventions, /.e. nucleic acid molecules comprising 
SEQ ID No:1, polypeptide of SEQ ID No:43 and related topics (antibodies, 
pharmaceutical compositions, etc.), subject-matter of claims 1, 2, 4-8, 11,12, 14-24, 
34, 38, 39 partially. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

01: MOLEC. MICROBIOL., Vol. 16, No. 1, 1995. pages 157-167, Reifenberger et al. 
'Identification of novel b[XT genes in Saccharomyces cerevisiae reveals the 
impact of individual hexose transporters on glycolytic flux' 

1 . The subject-matter of claims 1, 2, 4-8, 11,12, 14-24, 34, 38, 39 related to the 
nucleic acids of SEQ ID No. 1 or the polypeptide of SEQ ID No. 43 is neither 
disclosed or suggested in the available prior art. 

Therefore, this specific subject-matter meets the requirement of Article 33(2) POT 
concerning novelty and the requirements of Article 33(3) concerning inventivve 
step. 

2. 01 discloses a gene which shares 69.5% identity over an 1457 bp overlap with 
the nucleic acid sequence of SEQ ID No. 1. It is considered that the homology is 
such that the complementary strand of the sequence of D1 hybridizes to the SEQ 
ID No. 1 even under stringent conditions. 

Therefore, the subject-matter of claims 9 and 10 does not meet the requirements 
of Article 33(2) PCT concerning novelty. 

3. Additionally, the sequence disclosed in D1 contains some stretches of 10-50 
nucleotides which are identical to the oligonucleotides of claim 35. 
Therefore, the subject-matter of claim 35 does not meet the requirements of 
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Article 33(2) PCT concerning novelty. 
Re Item Vlli 

Certain observations on the international application 

The wording of claim 24 can be construed as comprising methods of identifying 
unspecified compounds which modulate the expression of unspecified polypeptides in 
C. albicans cells having or not a mutation in the nucleic acid sequence of SEQ ID No. 1. 
The subject-matter of claim 24 would then be not sufficiently clear nor disclosed 
(Articles 5 and 6 PCT). 
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■BRUG TARGETS I N CANDIDA ALBTCfAWg^ 

The present invention is concerned with the 
identification of genes or functional fragments 
5 thereof from Candida albicans which are critical for 
growth and cell division and which genes may be used 
as selective drug targets to treat Candida albicans 
associated infections. Novel nucleic acid sequences 
from Candida albicans are also provided and which 
10 encode the polypeptides which are critical for growth 
of Candida albicans. 

Opportunistic infections in immunocompromised 
hosts represent an increasingly common cause of 
mortality and morbidity. Candida species are among 
15 the most commonly identified fungal pathogens 

associated with such opportunistic infections, with 
Candida albicans being the most common species. Such 
fungal infections are thus problematical in, for 
example, AIDS populations in addition to normal 
20 healthy women where Candida albicans yeasts represent 
the most common cause of vulvovaginitis. 

Although compounds do exist for treating such 
disorders, such as for example, amphotericin, these 
drugs are generally limited in their treatment because 
25 of their toxicity and side effects. Therefore, there 
exists a need for new compounds which may be used to 
threat Candida associated infections in addition to 
compounds which are selective in their action against 
Ccindida albicans. 
30 Classical approaches for identifying anti- fungal 

compounds have relied almost exclusively on inhibition 
of fungal or yeast growth as an endpoint . Libraries 
of natural products, semi -synthetic, or synthetic 
chemicals are screened for their ability to kill or 
35 arrest growth of the target pathogen or a related 
nonpathogenic model organism. These tests are 
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cumbersome and provide no information about a 
compounds mechanism of action. The promising lead 
compounds that emerge from such screens must then be 
tested for possible host -toxicity and detailed 
5 mechanism of action studies must subsequently be 

conducted to identify the affected molecular target. 

The present inventors have now identified a range 
of nucleic acid sequences form Candida albicans which 
encode polypeptides which are critical for its 
10 survival and growth. These sequences represent novel 
targets which can be incorporated into an assay to 
selectively identify compounds capable of inhibiting 
expression of such polypeptides and their potential 
use in alleviating diseases or conditions associates 
15 with Candida albicans infection. 

Therefore, according to a first aspect of the 
invention there is provided a nucleic acid molecule 
encoding a polypeptide which is critical for survival 
and growth of the yeast Candida albicans and which 
20 nucleic acid molecule comprises any of the sequences 
of nucleotides in Sequence ID Numbers 1, 2, 3, 5, 10, 
11, 12, 14, 16, 18, 20, 21, 23, 25, 27, 29, 31, 33, 
37, 39, 41, 44, 45, 46, 49, 50, 52, 55, 57, 59, 61,' 
63, 65, 67, 70, 72, 74, 76, 78, 80, 81, 83, 85, 87, 
25 89, 91, 93, 95, 97, 99, 101, 104, 106, 108, 110 and 
113, or the sequences of nucleotides identified in 
Figures 9 to 13 . 

Whilst the molecules defined herein have been 
established as being critical for growth and 

3 0 metabolism of Candida albicans, for some of the 

molecules no apparent functionality has been assigned 
by virtue of the fact that no functionally related 
sequences in other prokaryotic or eukaryotic organism 
can be found in respective databases. Thus, 

35 advantageously these sequences may be species specific 
in which case they may be used be used as selective 
targets for treatment of diseases mediated by Candida 
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Albicans infection. Thus, in one aspct of the 

invention the nucleic acid molecules preferably 

comprise the sequences identified in sequence ID Nos 

1. 2, 3, 5, 10, 11, 12, 14, 16, 17, 18, 46, 49, 50, 

52, 55, 57, 59, 61, 63, 65, 87, 89, 91, 93, 95, 97, 

99, 101, 104, 106, 108, and 110 and the corresponding 

polypeptide sequences identified in Table i. 

Some of sequences according to invention have 

been assigned a particular function. Nucleic acid 

molecules according to this aspect of the invention 

comprise any of the sequences as described in sequence 

ID Nos, 20, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 

41, 45, 65, 70, 72, 74, 76, 78, 80, 81, 83, 85 and 113 

and the corresponding polypeptides identified in Table 
15 1 

Letters utilised in the nucleic acid 
sequences according to the invention to represent the 
genetic code and which are not recognisable as letters 
of the genetic code signify a position in the nucleic 
acid sequence where one or more of bases A, G, C or T 
can occupy the nucleotide position. Representative 
ambiguity codes used to identify the range of bases 
which can be used are as follows: 



20 



25 



30 



35 



M: 


A 


or 


C 






R: 


A 


or 


G 






W: 


A 


or 


T 






S: 


C 


or 


G 






Y; 


C 


or 


T 






K: 


G 


or 


T 






V: 


A 


or 


C 


or 


G 


H: 


A 


or 


C 


or 


T 


D: 


A 


or 


G 


or 


T 


B: 


C 


or 


G 


or 


T 


N: 


G 


or 


A 


or 


T or C 



In one embodiment of the above identified aspects 
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Of the invention the nucleic acid may comprise a mRNA 
molecule or alternatively a DMA and preferably a cDNA 
molecule. 

Also provided by the present invention is a 
5 nucleic acid molecule capable of hybridising to the 
nucleic acid molecules according to the invention 
under high stringency conditions, such as for example, 
an antisense molecule. 

Stringency of hybridisation as used herein refers 
10 to conditions under which polynucleic acids are 

stable. The stability of hybrids is reflected in the 
melting temperature (Tm) of the hybrids. Tm can be 
approximated by the formula: 



15 



20 



81.5''C + 16.6 dogioCNa*] + 0.41 (%G&C) -6001/1 



wherein 1 is the length of the hybrids in nucleotides. 
Tm decreases approximately by l-l.5°C with every 1% 
decrease in sequence homology. 

The nucleic acid capable of hybridising to 
nucleic acid molecules according to the invention will 
generally be at least 70%, preferably at least 80 or 
90% and more preferably at least 95 to 97% homologous 
to the nucleotide sequences according to the 
25 invention. 

The DNA molecules according to the invention may, 
advantageously, be included in a suitable expression 
vector to express polypeptides encoded therefrom in a 
suitable host. 

"^^e present invention also comprises within its 
scope proteins or polypeptides encoded by the nucleic 
acid molecules according to the invention or a 
functional equivalent, derivative or bioprecursor 
thereof . 

35 Therefore, according to a further aspect of the 

invention there is provided a polypeptide which is 
critical for the growth and survival of Candida 
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albicans comprising an amino acid sequence of any of 
Secjuence ID Numbers 4, 6 to 9, 13, 15, 19, 22, 24, 26 
28, 30, 32, 34, 36, 38, 40, 42, 43, 47, 48, 51 53 
54, 56, 58, 60, 62, 64, 66, 68, 69, 71, 73, 75, 77' 
79, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 103 
105, 107, 109, 111, 112, 114 or the sequences 
illiustrated in Figures 14 or 15. 

An expression vector according to the invention 
includes a vector having a nucleic acid according to 
the invention operably linked to regulatory sequences, 
such as promoter regions, that are capable of 
effecting expression of said DNA fragments. The term 
"operably linked" refers to a juxta position wherein 
the components described are in a relationship 
permitting them to function in their intended manner 
Such vectors may be transformed into a suitable host 
cell to provide for expression of a polypeptide 
according to the invention. Thus, in a further 
aspect, the invention provides a process for preparing 
polypeptides according to the invention which 
comprises cultivating a host cell, transformed or 
transfected with an expression vector as described 
above under conditions to provide for expression by 
the vector of a coding sequence encoding the 
polypeptides, and recovering the expressed 
polypeptides . 

The vectors may be, for example, plasmid, virus 
or phage vectors provided with an origin of 
replication, optionally a promoter for the expression 
of said nucleotide and optionally a regulator of the 
promoter. The vectors may contain one or more 
selectable markers, such as, for example, ampicillin 
resistance . 

Polynucleotides according to the invention may be 
inserted into the vectors described in an antisense 
orientation in order to provide for the production of 
antisense RNA. Antisense RNA or other antisense 
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nucleic acids may be produced by synthetic means. 

In accordance with the present invention, a 
defined nucleic acid includes not only the identical 
nucleic acid but also any minor base variations 
including in particular, substitutions in bases which 
result in a synonymous codon (a different codon 
specifying the same amino acid residue) due to the 
degenerate code in conservative amino acid 
substitutions. The term "nucleic acid sequence" also 
includes the complementary sequence to any single 
stranded sequence given regarding base variations. 

The present invention also advantageously 
provides nucleic acid sequences of at least 
approximately 10 contiguous nucleotides of a nucleic 
acid according to the invention and preferably from 10 
to 50 nucleotides. These sequences may, 
advantageously be used as probes or primers to 
initiate replication, or the like. Such nucleic acid 
sequences may be produced according to techniques well 
known in the art, such as by recombinant or synthetic 
means. They may also be used in diagnostic kits or 
the like for detecting the presence of a nucleic acid 
according to the invention. These tests generally 
comprise contacting the probe with the sample under 
25 hybridising conditions and detecting for the presence 
of any duplex or triplex formation between the probe 
and any nucleic acid in the sample. 

According to the present invention these probes 
may be anchored to a solid support. Preferably, they 
are present on an array so that multiple probes can 
simultaneously hybridize to a single biological 
sample. The probes can be spotted onto the array or 
synthesised in situ on the array. (See Lockhart et 
al.. Nature Biotechnology, vol. 14, December 1996 
35 "Expression monitoring by hybridisation to high 

density oligonucleotide arrays". A single array can 
contain more than 10 0, 500 or even 1,000 different 
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probes in discrete locations. 

Advantageously, the nucleic acid sequences, 
according to the invention may be produced using such 
recombinant or synthetic means, such as for example, 
using PGR cloning mechanisms which generally involve 
making a pair of primers, which may be from 
approximately 10 to 50 nucleotides to a region of the 
gene which is desired to be cloned, bringing the 
primers into contact with mRNA, cDNA, or genomic DNA 
from a human cell, performing a polymerase chain 
reaction under conditions which bring about 
amplification of the desired region, isolating the 
amplified region or fragment and recovering the 
amplified DNA. Generally, such techniques as defined 
herein are well known in the art, such as described in 
Sambrook at al (Molecular Cloning: a Laboratory 
Manual, 1989) . 

The nucleic acids or oligonucleotides according 
to the invention may carry a revealing label. 
Suitable labels include radioisotopes such as ^^P or 
^^S, enzyme labels or other protein labels such as 
biotin or fluorescent markers. such labels may be 
added to the nucleic acids or oligonucleotides of the 
invention and may be detected using known techniques 
per se. 

The polypeptide or protein according to the 
invention includes all possible amino acid variants 
encoded by the nucleic acid molecule according to the 
invention including a polypeptide encoded by said 
molecule and having conservative amino acid changes. 
Polypeptides according to the invention further 
include variants of such sequences, including 
naturally occurring allelic variants which are 
substantially homologous to said polypeptides. In 
this context, substantial homology is regarded as a 
sequence which has at least 70%, preferably 80 or 90% 
amino acid homology with the polypeptides encoded by 
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the nucleic acid molecules according to the invention. 

A nucleic acid which is particularly advantageous 
is one comprising the sequences of nucleotides 
according to Seq ID Nos 1 and 91 in which are specific 
5 to Candida albicans with no functionally related 

sequences in other prokaryotic or eukaryotic organism 
as yet identified from the respective genomic 
databases . 

Nucleotide sequences according to the invention 
0 are particularly advantageous for selective 

therapeutic targets for treating Candida albicans 
associated infections. For example, an antisense 
nucleic acid capable of binding to the nucleic acid 
sequences according to the invention may be used to 
5 selectively inhibit expression of the corresponding 
polypeptides, leading to impaired growth of the 
Candida albicans with reductions of associated 
illnesses or diseases. 

The nucleic acid molecule or the polypeptide 
0 according to the invention may be used as a 

medicament, or in the preparation of a medicament, for 
treating diseases or conditions associated with 
Candida albicans infection. 

Advantageously, the nucleic acid molecule or the 
5 polypeptide according to the invention may be provided 
in a pharmaceutical composition together with a 
pharmaceutically acceptable carrier, diluent or 
excipient therefor. 

Antibodies to the protein or polypeptide of the 
3 present invention may, advantageously, be prepared by 
techniques which are known in the art. For example, 
polyclonal antibodies may be prepared by inoculating a 
host animal, such as a mouse, with the polypeptide 
according to the invention or an epitope thereof and 
5 recovering immune serum. Monoclonal antibodies may be 
prepared according to known techniques such as 
described by Kohler R, and Milstein C, Nature 
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(1975)256, 495-497. 

Antibodies according to the invention may also be 
used in a method of detecting for the presence of a 
polypeptide according to the invention, which method 
5 comprises reacting the antibody with a sample and 

identifying any protein bound to said antibody. A kit 
may also be provided for performing said method which 
comprises an antibody according to the invention and 
means for reacting the antibody with said sample. 
^0 Proteins which interact with the polypeptide of 

the invention may be identified by investigating 
protein-protein interactions using the two-hybrid 
vector system first proposed by Chi en et ai (1991) . 
This technique is based on functional 
15 reconstitution in vivo of a transcription factor which 
activates a reporter gene. More particularly the 
technique comprises providing an appropriate host cell 
with a DNA construct comprising a reporter gene under 
the control of a promoter regulated by a transcription 
factor having a DNA binding domain and an activating 
domain, expressing in the host cell a first hybrid DNA 
sequence encoding a first fusion of a fragment or all 
of a nucleic acid sequence according to the invention 
and either said DNA binding domain or said activating 
25 domain of the transcription factor, expressing in the 
host at least one second hybrid DNA sequence, such as 
a library or the like, encoding putative binding 
proteins to be investigated together with the DNA 
binding or activating domain of the transcription 
30 factor which is not incorporated in the first fusion; 
detecting any binding of the proteins to be 
investigated with a protein according to the invention 
by detecting for the presence of any reporter gene 
product in the host cell; optionally isolating second 
35 hybrid DNA sequences encoding the binding protein. 
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An example of such a technique utilises the GAL4 
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protein in yeast. GAL4 is a transcriptional activator 
of galactose metabolism in yeast and has a separate 
domain for binding to activators upstream of the 
galactose metabolising genes as well as a protein 
binding domain. Nucleotide vectors may be 
constructed, one of which comprises the nucleotide 
residues encoding the DNA binding domain of GAL4 . 
These binding domain residues may be fused to a known 
protein encoding sequence, such as for example the 
nucleic acids according to the invention. The other 
vector comprises the residues encoding the protein 
binding domain of GAL4 . These residues are fused to 
residues encoding a test protein. Any interaction 
between polypeptides encoded by the nucleic acid 
according to the invention and the protein to be 
tested leads to transcriptional activation of a 
reporter molecule in a GAL- 4 transcription deficient 
yeast cell into which the vectors have been 
transformed. Preferably, a reporter molecule such as 
p-galactosidase is activated upon restoration of 
transcription of the yeast galactose metabolism genes. 

Further provided by the present invention is one 
or more Candida albicans cells comprising an induced 
mutation in the DNA sequence encoding the polypeptide 
25 according to the invention. 

A further aspect of the invention provides a 
method of identifying compounds which selectively 
inhibit or interfere with the expression, or the 
functionality of polypeptides expressed from the 
30 nucleotides sequences according to the invention or 

the metabolic pathways in which these polypeptides are 
involved and which are critical for growth and 
survival of Candida albicans, which method comprises 
(a) contacting a compound to be tested with one or 
35 more Candida albicans cells having a mutation in a 

nucleic acid molecule according to the invention which 
mutation results in overexpression or underexpression 
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Of said polypeptides in addition to one or more wild 
type Candida cells, (b) monitoring the growth and/or 
activity of said mutated cell compared to said wild 
type wherein differential growth or activity of said 
one or more mutated Candida cells provides an 
indication of selective action of said compound on 
said polypeptide or another polypeptide in the same or 
a parallel pathway. 

Compounds identifiable or identified using the 
method according to the invention, may advantageously 
be used as a medicament, or in the preparation of a 
medicament to treat diseases or conditions associated 
with Candida albicans infection. These compounds may 
also advantageously be included in a pharmaceutical 
composition together with a pharmaceutically 
acceptable carrier, diluent or excipient therefor. 

A further aspect of the invention provides a 
method of identifying DNA sequences from a cell or 
organism which DNA encodes polypeptides which are 
critical for growth or survival, which method 
comprises (a) preparing a cDNA or genomic library from 
said cell or organism in a suitable expression vector 
which vector is such that it can either integrate into 
the genome in said cell or that it permits 
transcription of antisense RNA from the nucleotide 
sequences in said cDNA or genomic library, (b) 
selecting transf ormants exhibiting impaired growth and 
determining the nucleotide sequence of the cDNA or 
genomic sequence from the library included in the 
vector from said transf ormant . Preferably, the cell 
or organism may be any yeast or filamentous fungi, 
such as for example, Saccharomyces cervisiae, 
Saccharomyces potahe or Candida albicans. 

A further aspect of the invention provides a 
pharmaceutical composition comprising a compound 
according to the invention together with a 
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pharmaceutically acceptable carrier, diluent or 
excipient therefor. 

The present invention may be more clearly 
understood with reference to the accompanying example, 
which is purely exemplary, with reference to the 
accompanying drawings wherein: 

Figure 1; ig an illustration of A) 

Intergration of the antisense 
library plasmid (here shown as a 
linear fragment) at a site (eg. 
GALl promoter region) within the 
genome which is non- homologous to 
the insert DNA. As a result the 
GALlp region is duplicated and 
antisense RNA can be formed from 
GENE X upon induction of GALIp, 
and B) Intergration due to 
homologous recombination of the 
gene insert (GENE X) of an 
antisense library clone (here 
shown as a linear fragment) with 
the homologous gene (gene x) 
within the Candida genome. As a 
result this gene is duplicated. 
The first copy of the gene geNE X, 
is flanked by upstream its 
endogenous promoter and 
downstream, oppositely-oriented, 
the GALl promoter resulting in a 
so-called ^'collision construct" . 
Antisense RNA can be formed from 
GENE X upon induction of GALIp. 
The second copy of the gene, GEne 
X, is devoid of a promoter and 
will not be transcribed. 
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Figure 3 : 

10 
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Figure 4 : 

25 

Figures 5: 

30 

Figures 6 : 
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is an illustration of the vectors 
used for the preparation of a cDNA 
antisense library, pGALlPNiST-1, 

(left) and a genomic library, 
pGALlPNiST-1 (right) . 

Growth curves in S-glucose and S- 
galactose medium of respectively 
the wild type CAI-4 strain and two 
transformants (clone 36 and 38) 
showing antisense induced 
reduction in growth and overall 
impaired growth, respectively. 
Growth curves in S-glucose+maltose 
and S-galactose+maltose medium of 
respectively the wild type CAI-4 
strain and transformants resulting 
from antisense library 
transformation . 

is an illustration of promoter 
activity of the C. albicans GALl 
promoter in the absence and 
presence of maltose as a carbon 
source , 

is a Northern blot analysis of C. 
albicans mRNA in wild type and 
clone 3 6 using a SAM2 and a TEF3 
specific probe. 

is A) a Northern blot analysis of 
sequences of C. albicans mRNA in 
wild type and clone 3 8 using a 
RNRl and an ACTl specific probe; 
and B) Real Time Quantitative PGR 
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Figure 8 : 



Figure 9 : 



Figure 10: 



Figure 11: 



Figure 12 : 



Figure 13 : 



Figure 14 : 
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on C. albicans mRNA in wild 
type and clone 3 8 using a 
RNRl and ACTl specific 
fluorogenic probe. 

is a nucleotide sequence of 
plasmid pGALlPNiST-1 . 

is a nucleotide sequence of 
plasmid pGALlPSiST-1 , 

is a nucleotide sequence of clone 
3 8 which has been assigned RNRl 
functionally. 

is a nucleotide sequence of clone 
113g4. 

is a nucleotide sequence of clone 
2 07g4 

is a nucleotide sequence of clone 
66g4. 

is a nucleotide sequence of clone 
36 which has been assigned Sam2 
functionally. 

is an amino acid sequence of clone 
38. 

is an amino acid sequence of clone 
36, 
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Figures 16 to 70 are growth curves of Candida 

albicans showing antisense induced 
reduction in growth by inhibition 
of molecules according to the 
^ invention. 

Example 

Identification of novel drug targets in C. 
10 albicans by anti -sense and disruptive integration 
The principle of the approach is based on the 
fact that when a particular C. albicans itiRNA is 
inhibited by producing the complementary anti -sense 
RNA, the corresponding protein will decrease. If this 
15 protein is critical for growth or survival, the cell 
producing the anti -sense RNA will grow more slowly or 
will die. 

Since anti -sense inhibition occurs at mRNA level, 
the gene copy number is irrelevant, thus allowing 
applications of the strategy even in diploid 
organisms . 

Anti -sense RNA is endogenously produced from an 
integrative or episomal plasmid with an inducible 
promoter; induction of the promoter leads to the 

25 production of a RNA encoded by the insert of the 

plasmid. This insert will differ from one plasmid to 
another in the library. The inserts will be derived 
from genomic DNA fragments or from cDNA to cover-to 
the extent possible- the entire genome. 

"^^^ vector is a proprietary vector allowing 
integration by homologous recombination at either the 
homologous insert or promoter sequence in the Candida 
genome. After introducing plasmids from cDNA or 
genomic libraries into C. albicans, transf ormants are 

35 screened for impaired growth after promoter (& thus 
anti -sense) induction in the presence of lithium 
acetate. Lithium acetate prolongs the Gl phase and 
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thus allows anti -sense to act during a prolonged 
period of time during the cell cycle. Transf ormants 
which show impaired growth in both induced and non- 
induced media, thus showing a growth defect due to 
integrative disruption, are selected as well. 

Transformants showing impaired growth are 
supposed to contain plasmids which product anti -sense 
RNA or mRNAs critical for growth or survival. Growth 
is monitored by measuring growth- curves over a period 
of time in a device (Bioscreen Analyzer, Labsystems) 
which allows simultaneous measurement of growth-curves 
of 200 transformants. 

Subsequently plasmids can be recovered from the 
transformants and the sequence of their inserts 
15 determined, thus revealing which mRNA they inhibit. In 
order to be able to recover the genomic or cDNA insert 
which has integrated into the Candida genome, genomic 
DNA is isolated, cut with an enzyme which cuts only 
once into the library vector (and estimated approx. 
every 4096 bp in the genome) and relegated. PGR with 
primers flanking in the insert will yield (Partial) 
genomic or cDNA inserts as PGR fragments which can 
directly be sequenced. This PGR analysis (on ligation 
reaction) will also show us how many integrations 
occurred. Alternatively the ligation reaction is 
transformed to E. coli and PGR analysis is performed 
on colonies or on plasmid DNA derived thereof. 

This method is employed for a genome wide search 
for novel C. albicans genes which are important for 
30 growth or survival. 
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MATERIALS AND METHODS 
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Construction of pGallNIST-1 

pGALlPNiST-1 (integrative antisense Sfil-NotI vector) 
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was constructed as described by Logghe et al., 
submitted. 

Construction of pGALlPSiST-1 

The vector pGALlPSiST-1 (integrative Sfil-Sfil vector) 
was created for cloning the small genomic DNA 
fragments behind the GALl promoter. The only 
difference with pGALlPNiST-1 is that the hlFNb insert 
fragment in pGALlPSiST-1 is flanked by two Sfil sites 
instead of a Sfil and a NotI site as in pGALlPNiST-1 . 
To construct pGALlPSiST-l the EcoRI-Hindlll fragment, 
containing hlFNb flanked by a Sfil and a NotI site, of 
pMAL2pHiET-3 (Logghe M. , unpublished) was exchanged by 
the EcoRI-Hindlll fragment, containing hlFNb flanked 
by two Sfil sites, from YCp50S-S (an E. coli / s. 
cerevisiae shuttle vector derived from the plasmid 
YCpSO, which is deposited in the ATCC collection 
(number 37419; Thrash et al., 1985); an EcoRI-Hindlll 
fragment, containing the gene hlFNb, which is flanked 
by two Sfil sites, was inserted in YCpSO, creating 
YCp50S-S) , resulting into plasmid pMAL2PSiST-l . The 
MAL2 promoter from pMAL2PSiST-l (by a Nael-Fspl 
digest) was further replaced by the GALl promoter from 
25 pGALlPMiST-1 (via a Xhol-Sall digest) , creating the 
vector pGALlPSiST-1 . 

Preparation of C. albicans genomic library 
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A C. albicans genomic DNA library with small DNA 
fragments was prepared for integrative disruption. 
Genomic DNA of C. albicans B2630 (ATCC No. 44858) was 
isolated following a modified protocol of Blin and 
Stafford (1976) . To obtain enrichment for genomic DNA 
35 fragments of the desired size, the genomic DNA was 

partially digested. Enrichment of small DNA fragments 
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was obtained with 70 units of Alul on 10 mg of genomic 
DNA for 20 min. T4 DNA polymerase (Boehringer) and 
dNTPs (Boehringer) were added to polish the DNA ends. 
After extraction with phenol -chloroform the digest was 
5 size-fractionated on an agarose gel. The genomic DNA 

fragments with a length of 0.5 to 1.25 kb were eluted 
from the gel by centrifugal filtration (Zhu et al., 
1985). Sfil adaptors (5» GTTGGCCTTTT) were attached to 
the DNA ends (blunt) to facilitate cloning of the 
10 fragments into the vector. After ligation of these 
adaptors to the DNA fragments a second size- 
fractionation was performed on an agarose gel. The 
small genomic DNA fragments were cloned upstream of 
the GALl promoter in the vector pGALlPSiST-1 . Qiagen- 
15 purified pGALlPSiST-1 plasmid DNA was digested with 
Sfil and the largest vector fragment eluted from the 
gel by centrifugal filtration (Zhu et al . , 1985). The 
ligation mix was electroporated to MC1061 (...) E. coli 
cells , 
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C. albicans cDNA library 



Total RNA was extracted from C. albicans strain B263 0 
grown on respectively minimal (SD) and rich (YPD) 
medium as described by Sambrook et al . (1989) . mRNA 
was prepared from total RNA using the Invitrogen Fast 
Track procedure. First strand cDNA was synthesised 
with Superscript Reverse Transcriptase (BRL) and with 
an oligo dT-NotI Primer adapter. After second strand 
synthesis, cDNA was polished with Klenow enzyme and 
purified over a Sephacryl S-400 spin column, 
Phosphorylated Sfil adapters were then ligated to the 
CDNA, followed by digestion with the NotI restriction 
enzyme. The Sfil/NotI cDNA was purified and sized on a 
Biogel column A150M. cDNA was ligated in a Notl/Sfil 
opened pGALlPNiST-l vector. 
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Transformation of C. albicans 

C. albicans CAI-4 {URA3 : : imm434/URA3 : : imTn434 ) was 
kindly provided by Dr. William Fonzi, Georgetown 
University (Fonzi and Irwin, 1993) . CAI-4 was 
transformed with above described cDNA library or 
genomic library using a modified spheroplast method 
(Logghe M., submitted). Cells were plated on minimal 
medium supplemented with glucose and sorbitol (SD 
(0.67% Yeast Nitrogen base w/o amino acids + 2% 
glucose), 1 M sorbitol) plates using 0.4 cm glass- 
pearls (Glaverbel, Belgium) and incubated for 2-3 days 
at 30°C. 

Screening for mutants 

Starter cultures were set up by inoculating each 
colony in 1 ml SD medium and incubating overnight at 
30*'C and 300 rpm. Cell densities were determined using 
a Coulter counter (Coulter Zl; Coulter electronics 
limited). 250.000 cells/ml were inoculated in SD 
medium for a total volume of 1ml and cultures were 
incubated for 24 hours at 3 0oc and 3 00 rpm. Cultures 
were washed in minimal medium without glucose (S) and 
the pellet resuspended in 650 ml S medium. 8 /zl of 
this culture was used for inoculating 4 00 /zl cultures 
in a Honeywell -100 plate (Bioscreen analyzer, 
Labsystems) . Each transformant was grown for three 
days in S medium containing 50 mM LiAc; pH 6.0, with 
2% glucose +/- 2% maltose or 2% galactose +/- 2% 
maltose respectively while shaking (high intensity) 
every 3 minutes for 20 seconds. Optical densities were 
measured every hour and growth curves were generated 
automatically (Bioscreen analyzer; Labsystems) , 



Construction of LAC4/ pGALlPNiST-1 
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pGALlPNiST-1 vector was cut with StuI in order to 
release the stuffer fragment and subsequently 
dephosphorylated (CIP, Boehringer) . Plasmid pRS1004, 
obtained from J. Ernst (University of Duesseldorf , 
5 Germany) , was cut with Pvull/Xbal in order to release 
the K. lactis S-galactosidase (EC 3.2.1.23; IiAC4) 
reporter gene and Klenow- treated . The LAC4 PvuII/Xbal 
blunted reporter gene fragment from pRS1004 was 
ligated into Stui opened pGALlPNiST-l resulting in the 
10 integrative plasmid IiAC4/ pGALlPNiST-l 

Measurement of GALl promoter activity 

C. albicans strain CAI-4 was transformed with 
15 LAC4/pGALlpNiST-l using the modified spheroplast 
method (Logghe et al . , submitted). Resulting 
transformants were grown in 5 ml of respectively non- 
induction (SD +/- maltose) and induction (s+ galactose 
+/- maltose) medium and further processed as described 
20 by Leuker et al . (1997) , 

Isolation of genomic or cDNA inserts 

Potentially interesting transformants were grown in 
25 1.5 ml SD overnight. Genomic DNA was isolated using 
the Nucleon Ml Yeast kit (Amersham) and the 
concentration of genomic DNA was estimated by 
analyzing a sample on a 0.7% agarose gel in 0 . 5x TBE 
and comparison to a known standard molecular weight 
30 marker. 20 ng of genomic DNA was digested for three 

hours with an enzyme that cuts uniquely in the library 
vector (Sad for the genomic library; PstI for the 
CDNA library) , treated with RNAse A (Boehringer) and 
incvibated for 20 minutes at 65 °C to inactivate the 
35 enzyme. Samples were phenol/chloroform extracted twice 
and precipitated using NaOAc/ethanol . The resulting 
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pellet was resuspended in 500 nl ligation mixture (1 y 
ligation buffer and T4 DNA ligase; both from 
Boehringer) and incubated overnight at 16«»C. 
After denaturation (lO min 65 °C) , purification 
5 (phenol /chloroform extraction) and precipitation 

(NaOAc/ethanol) the pellet was resuspended in 10 nl 
MilliQ (Millipore) water. 

Inverse PGR was performed on 1 fxl of the precipitated 
ligation reaction using library vector specific 

10 primers (Figure 1) OpGALSistPCR: 5- GAG-GGC-GTG-AAT- 
GTA-AGC-GTG 3' and SpGALNistPCR: 5 'GAG-TTA-TAC-CCT- 
GCA-GCT-CGA-C 3- for the genomic library; 
3pGALNistPCR: 5' TGA-GCA-GCT-CGC-CGT-CGC-GC 3' and 
SpGALNistPCR for the cDNA library; all primers from 

15 Eurogentec) for 30 cycles each consisting of (a) 1 min 
at 95 °C, (b) 1 min at 61 (or 57 «»C for the cDNA 
library primers) , and (c) 3 min at 72 °C. In the 
reaction mixture 2.5 units of Taq polymerase 
(Boehringer) with TaqStart antibody (Clontech) (l.-i) 
20 were used, and the final concentrations were 0.2 /xM of 
each primer, 3 mM MgClj (Perkin Elmer Cetus) and 200 
fiM dNTPs (Perkin Elmer Cetus) . All PGR reactions were 
performed in a Robocycler (Stratagene) . 

PCR analysis is also performed on genomic DNA isolated 
25 from the transf ormants using primers 3pGALSistPCR and 
SpGALNistPCR for the genomic library transf ormants and 
using primer^ oligo23 ' : 5 ' TGC-AGC-TCG-ACC-TCG-AGG 3 ' 
and oligo2S: 5' GCG -TGA-ATG-TAA-GCG-TGA-C 3 ' (T 

^ hybr 

53 oc) for the cDNA library transf ormants , 
Resulting PCR products were purified using the PCR 
purification kit (Qiagen) and were quantified by 
comparison of band intensity with the intensity of DNA 
marker bands on a ethidium bromide stained agarose 
gel . 
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Sequence determination 
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The amount of PGR product (expressed in ng) put in the 
sequencing reaction is calculated as the length of the 
PGR product in basepairs divided by 10. DNA sequencing 
reactions were performed using the ABI Prism BigDye 
5 Terminator Cycle Sequencing Ready Reaction Kit 

according to the instructions of the manufacturer (pe 
Applied Biosystems, Foster City, CA) except for the 
following modifications- The total reaction volume was 
reduced to 15 fil . Reaction volumes of individual 
10 reagents were changed accordingly. The 6.0 fil 
Terminator Ready Reaction Mix was replaced by a 
mixture of 3.0 /xl Terminator Ready Reaction Mix + 3.0 
Hi Half Term (GENPAK Limited, Brighton, UK) . After 
cycle sequencing, reaction mixtures were purified over 
Sephadex G50 columns prepared on Multiscreen HV opaque 
Microtiter plates (Millipore, Molsheim, Fr) and were 
dried in a speedVac. Reaction products were 
resuspended in 3 fil loading buffer. Following 
denaturation for 2 min at 95°C, l fjtl of sample was 
applied on a 5% Long Ranger Gel (36 cm well- to-read) 
prepared from Singel Packs according to the supplier's 
instructions (FMC BioProducts, Rockland, ME) . Samples 
were run for 7 hours 2X run on a ABI 377XL DNA 
sequencer. Data collection version 2.0 and Sequence 
analysis version 3.0 (for basecalling) software 
packages are from PE Applied Biosystems. 
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Sequence analysis 

Nucleotide sequences were imported in the VectorNTI 
software package (InforMax Inc, North Bethesda, MD, 
USA) , and the vector and insert regions of the 
sequences were identified. Sequence similarity 
searches against public and commercial sequence 
databases were performed with the BLAST software 
35 package (Altschul et al., 1990) version 1.4. Both the 
original nucleotide sequence and the six- frame 
conceptual translations of the insert region were used 
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as query sequences. The used public databases were the 
EMBL nucleotide sequence database (Stoesser et al., 
1998), the SWISS-PROT protein sequence database and 
its supplement TrEMBL (Bairoch and Apweiler, 1998), 
and the ALCES Candida albicans sequence database 
(Stanford University, University of Minnesota) . The 
commercial sequence databases used were the LifeSeq® 
human and PathoSeq™ microbial genomic databases 
(Incyte Pharmaceuticals Inc . , Palo Alto, CA, USA), and 
the GENESEQ patent sequence database (Derwent, London, 
UK) . Three major results were obtained on the basis of 
the sequence similarity searches: function, novelty, 
and specificity. A putative function was deduced on 
the basis of the similarity with sequences with a 
known function, the novelty was based on the absence 
or presence of the sequences in public databases, and 
the specificity was based on the similarity with 
vertebrate homologues. 

The 5' UTR region of the SAM2 gene was analysed using 
the "Findpat terns" algorithm of the Genetics Computer 
Group (GCG) software package (University of Wisconsin, 
USA) . 

Northern blot analysis 

25 Cells were grown to OD«oo - 1.0 and total RNA was 

prepared using the RNeasy midi kit (Qiagen) according 
to the manufacturer's instructions. RNA concentrations 
were determined spectrophotometrically by measuring 
optical densities at 260 nm in a UV-1601 UV-visible 

30 spectrophotometer (Shimadzu) and 5 /xg of each sample 

was resolved onto a 1% formaldehyde gel and run in 1 x 
formaldehyde gel running buffer (5prime-3prime) at 3.5 
V/cm, RNA was stained for 20 minutes using SYBR Green 
II stain (Molecular probes) I/IOOOO diluted in ix 

35 formaldehyde gel running buffer (5prime-3prime) and 
subsequently transferred to Hybond-N+ nylon membrane 
(Amersham) by overnight capillary blotting in 20 x 
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SSC. DIG-labeled probes were prepared using DIG-dUTP 
(Boehringer Mannheim) at a 1:3 or 1:6 dTTP :DIG-dUTP 
ratio, 10 pg of template plasmid DNA, ix PGR buffer II 
(Perkin Elmer Cetus) , 10 m of each primer 
5 (Eurogentec) , 0.2 mM of dATP, dCTP and dGTP (Perkin 
Elmer Cetus), 2.5 mM MgCl, (Perkin Elmer Cetus), 5% 
DMSO and 1.25 units Tag polymerase (Boehringer) . 
The membrane was prehybridized at 50°C (DNA probes) or 
at 68 oc (RNA probes) in DIG Easy Hyb (Boehringer 
10 Mannheim) for minimum 1 hour. Hybridization was 
performed using 

1 Ml PCR reaction product (= 1/50 of the total 
volume) /ml DIG Easy Hyb. The probes were denatured by 
heating the PCR reaction for 10 minutes at Se-C, then 
quick-chilling on ice. The probe was kept on ice for 5 
minutes, centrifuged briefly and diluted in pre-warmed 
DIG Easy Hyb solution. The entire probe solution was 
filtered through a 0.45 /zm filter (Millex HV, 
Millipore) prior to use. Hybridizations were carried 
20 out overnight. 

Post -hybridization, membranes were washed twice 15 
minutes with 2x SSC/0.1% SDS at room temperature and 
twice 15 minutes with O.lx SSC/0.1% SDS at 68 »C. 
Detection was performed using the DIG Wash and Block 
25 Buffer Set as described by the manufacturer 

(Boehringer Mannheim Mannheim) and the blot was 
exposed to Kodak XAR-5 film for 1 hour at ambient 
temperature . 



15 



30 



35 



Real time quantitation of mRNA transcript 
PCR quantitations using specific primers and probes 
were performed according to the TaqMan procedure 
(Livak et al., 1995,. Orlando et al., 1998) using the 
ABI Prism 7700 sequence detector (Applied Biosystems) . 
Primers and probes for ACTl (b-actin) and RNRl genes 
were designed using the PrimerExpress software system 
(Perkin Elmer Cetus) , 
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Cells were grown to OD.oo - 1.0 and total RNA was 
prepared using the RNeasy midi kit (Qiagen) according 
to the manufacturer's instructions. All RNA samples 
were DNasel (Boehringer-Mannheim, RNAse-free) -treated 
5 at 20 U//ig in 50 Ml solution for 4 0 min at ambient 
temperature, phenol/chloroform-extracted and 
precipitated. Pellets were dissolved in 20 ml MilliQ 
water (Millipore) and RNA concentrations were 
determined spectrophoto-metrically . First- strand cDNA 
10 synthesis was performed in a final volume of 20 m1 
containing ix Superscript RT buffer (Life 
Technologies) , lO mM DTT, 125 /xM of each dNTP, 50 fiM 
hexamer primers (Life Technologies) and 1 mg RNA. 
Mixtures were incubated for 10 min. at ambient 
15 temperature and 1 fil was removed and diluted 1:4 for 
the non-amplification control (NAC) ; 20 U Superscript 
reverse transcriptase (Life Technologies) was added 
and the reaction was incubated for 1 hour at 42 °C. 
The enzyme was inactivated for 10 min at 70oc. PGR 
reactions were set up in triplicate for all genes and 
contained 5 ml PCR buffer A, 4 mM MgCl^, 200 fiM each 
of dATP, dGTP, dCTP and 400 iiM dUTP, 250 nM 
fluorogenic probe (for RNRl : 5' TGA-TCT-CAA-AAA-GTG- 
CTG-GAG-GAA-TCG-GT 3'), 0.5 U UNG, 1.25 U AmpliTaq 
Gold, 16.75 ml HjO, 300 nM of appropriate FORWARD (for 
RNRl: 5' CGA-CAC-TTT-GAA-ATC-GTG-TGC-T 3') and REVERSE 
(for RNRl: 5' GCA-CCG-GTA-GAA-CGA-ATG-TTG 3') PGR 
primers, 1 ml of the RT reaction mixture. 
For the NAC, 1 fil of the 1:4 diluted RTase -negative 
sample was added while 1 ^1 of H^O was added to each 
non-template control sample. The ABI PRISM 7700 was 
run for 50 cycles of 15 s at 95»C, 1 min at ecc. 
These cycles were preceded by 5 min at 50 °C (UNG 
activation) and 10 min at SS^C (UNG inactivation and 
35 DNA denaturation) . 

Data were analyzed using the ABI PRISM 7700 software 
package. Data were normalized according to ACTl Ct 
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Library screening 

Using primers SpGalNistPCR and 3pGalNistPCR, a 0 . 6 kb 
region of the C. albicans SAM2 gene was PCR-amplif ied 
from a SAM2/pGALlpNiST.l construct isolated from clone 
36 and labeled with [32p]dCTP using the Multiprime^ 
random-primed labeling system (Amersham) . C. albicans 
genomic DNA isolated from strain B2630 was partially 
digested with Sau3AI, resolved on a 0.7% agarose gel 
and the region of the gel with the fragment size of 
interest (10-23kb) was cut out and DNA was eluted from 
the gel with Sephaglass Band Prep kit (Pharmacia) . A 
C. albicans library in pYCPSO was prepared by ligating 
15 these fragments into a BamHI cut and dephosphorylated 
pYCPSO vector in a 1:2 molar ratio vector to insert. 
The titer (#colonies//xg DNA) was determined by 
transforming a fraction of the library to E. coli. 
Five genome equivalents were plated out and filter- 
lifts were prepared as described (Sambrook et al., 
1989) . Duplicate nylon filters were pre-washed for 2 
hours at 42<'C in 50 mM Tris, IM NaCl, 0.1% SDS, 1 mM 
EDTA to reduce background hybridization. The filters 
were subsequently hybridized at 42*»C overnight in 5x 
25 SSPE, 50% formamide, 5x Denhardt's solution, 0.1% SDS, 
100 /xg/ml denatured salmon sperm DNA and 10^ cpm/ml of 
denatured probe. Filters were then washed in 2x SSC, 
0.5 % SDS for 1 hour at room temperature and for 1 
hour at 50 °C. A few intense autoradiographic spots 
3 0 were found and the corresponding colonies were 

selected for plasmid preparation. Candidate clones 
were digested with a panel of restriction enzymes, 
resolved on a 0 . 7 % agarose gel, stained with 
ethidiumbromide and transferred to nylon membrane by 
35 vacuum-blotting. The blot was probed under the same 
conditions as the genomic library. A l.l kb Hpal 
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fragment covering the entire hybridizing segment was 
subcloned into pCR-Blunt (Invitrogen) 

Screening for compounds modulating expression of 
polypeptides critical for growth and survival of C. 
albicans 

The method proposed is based on obseirvations 
(Sandbaken et al . , 1990.; Hinnebusch and Liebman 1991; 
Ribogene PCT WO 95/11969, 1995) suggesting that 
underexpression or overexpression of any component of 
a process (e.g. translation) could lead to altered 
sensitivity to an inhibitor of a relevant step in that 
process. Such an inhibitor should be more potent 
against a cell limited by a deficiency in the 
15 macromolecule catalysing that step and/or less potent 
against a cell containing an excess of that 
macromolecule, as compared to the wild type (WT) cell. 

Mutant yeast strains, for example, have shown 
that some steps of translation are sensitive to the 
20 stoichiometry of macromolecules involved. (Sandbaken 
et al.). Such strains are more sensitive to compounds 
which specifically perturb translation (by acting on a 
component that participates in translation) but are 
equally sensitive to compounds with other mechanisms 
25 of action. 

This method thus not only provides a means to 
identify whether a test compound perturbs a certain 
process but also an indication of the site at which it 
exerts its effect. The component which is present in 
altered form or amount in a cell whose growth is 
affected by a test compound is potentially the site of 
action of the test compound. 

The assay to be set up involves measurement of 
growth of an isogenic strain which has been modified 
35 only in a certain specific allele, relative to a wild 
type (WT) C. albicans strain, in the presence of R- 
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compounds. Strains can be ones in which the 
expression of a specific essential protein is impaired 
upon induction of anti- sense or strains which carry 
disruptions in an essential gene. An in silico 
approach to finding novel essential genes in C. 
albicans will be performed. A number of essential 
genes identified in this way will be disrupted (in one 
allele) and the resulting strains can be used for 
comparative growth screening. 



Assay for High Throughput screening for drugs 
35 ^1 minimal medium (S medium + 2% galactose + 
2% maltose) is transferred in a transparent flat- 
15 bottomed 96 well plate using an automated pipetting 

system (Multidrop, Labsystems) . A 96-channel pipettor 
(Hydra, Robbins Scientific) transfers 2.5 //l of R- 
compound at 10*^ M in DMSO from a stock plate into the 
assay plate. 

20 The selected C. albicans strains (mutant and 

parent (CAI-4) strain) are stored as glycerol stocks 
(15%) at -70 •*C. The strains are streaked out on 
selective plates (SD medium) and incubated for two 
days at 30°C. For the parent strain, CAI-4, the medium 

25 is always supplemented with 20 >ug/ml uridine. A single 
colony is scooped up and resuspended in 1 ml minimal 
medium (S medium + 2% galactose + 2% maltose) . Cells 
are incubated at SO'^C for 8 hours while shaking at 250 
rpm. A 10 ml culture is inoculated at 250.000 

30 cells/ml. Cultures are incubated at SO^'C for 24 hours 
while shaking at 250 rpm. Cells are counted in Coulter 
counter and the final culture (S medium + 2% galactose 
+ 2% maltose) is inoculated at 20.000 to 50.000 
cells/ml. Cultures are grown at 30°C while shaking at 

35 250 rpm until a final PD of 0.24 (+/- 0.04) 6nM is 
reached. 

200 fxl of this yeast suspension is added to all 
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wells of MW96 plates containing R-compounds in a 450 
Ml total volume. MW96 plates are incubated (static) at 
30^*0 for 48 hours. 

Optical densities are measured after 48 hours. 

Test growth is expressed as a percentage of 
positive control growth for both mutant (x) and wild 
type (Y) strains. The ratio (x/y) of these derived 
variables is calculated. 

RESULTS 

A C. albicans integrative vector, pGALlPSiST-1 , was 
constructed to allow non-directional cloning of C. 
albicans genomic DNA fragments (Figure 2) . The vector 
contains an inducible GALl promoter, a Sfil -cloned 
stuff er fragment, a C. albicans URA3 selection marker 
and elements to allow autonomous replication and 
selection in E coli . A C. albicans genomic DNA library 
was prepared by ligating small genomic DNA fragments 
(400 to 1000 bp) which were linked to Sfil adaptors into 
the Sfil opened vector pGALlPSiST-1 vector. Genomic DNA 
fragments (450 ng) were ligated into the pGALlPSiST-1 
vector (20 ng) . After electroporation into E. coli 
approximately 400,000 clones were obtained. Plasmid DNA 
was prepared of ... clones; 91% contained an insert with 
an average length of 600 bp. The size of the library 
corresponds to over 5 times the diploid genome with 
genomic DNA inserts oriented in sense or antisense 
direction in the vector. 

A similar C. albicans integrative vector, 
pGALlPNiST-1, was constructed to allow Sfi I/Not I 
directional cloning of C. albicans cDNA fragments 
(Figure 2) . The Sfil/NotI cDNA was purified and sized 
on a Biogel column A150M. The first fraction contained 
approximately 38,720 clones upon transformation to E. 
coli with an average insert size of 1500 bp. cDNA from 
this fraction was ligated into a Notl/Sfil opened 
pGALlPNiST-1 vector. 
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C. albicans strain CAI-4 was transformed with the 
aforementioned genomic and cDNA libraries. upon 
homologous recombination between the insert (partial or 
complete gene) in a library clone and the corresponding 
5 gene in the Candida genome, this gene is (partially if 
the gene is not full-length) duplicated (Figure 1) . The 
first copy of the gene is flanked upstream by its native 
promoter and downstream by the GALl promoter. The 
direction of transcription from the native promoter is 

10 opposite to that of the GALl promoter. Induction of the 
GALl promoter might thus lead to altered expression of 
the gene at the integration site. Moreover, if the cDNA 
does not contain the entire 5' coding region, the first 
copy of the gene may not give rise to any more to a 

15 functional protein. The second copy of this gene has 
lost its promoter and will therefore not be transcribed 
(Figure 1) . 

Upon integration at the site of the GALl promoter, 
the promoter is duplicated yielding an integrated gene 
fragment under control of the GALl promoter (Figure 1) . 

Growth curves were measured in the presence of 
lithium acetate. Figure 3 shows growth curves of the 
wild type CAI-4 strain and transf ormants -resulting from 
CDNA library transformation- showing either an overall 
impaired growth (clone 38; Figure 3C) or galactose- 
induced (clone 36; Figure 3B) reduction in growth. This 
analysis was performed in S-glucose medium as a non- 
induction medium and S-galactose medium as an induction 
medium. The results shown in Figure 3A show that also 
the wild type strain shows reduced growth in ant i sense 
induction medium. This is because galactose is used 
rather inefficiently as a carbon source by C. albicans. 
In order to solve this problem and facilitate the 
selection procedure an extra carbon source, maltose, was 
35 added to both inducing and non- inducing medium. Again 
growth patterns varied significantly from transformant 
to transformant but growth of the parental strain CAl-4 
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was nearly identical in both media (Figure 3D) . Strains 
impaired in growth upon promoter activation showed a 
clear shift in the growth curve in medium supplemented 
with both galactose and maltose (clone 415; Figure 3E) . 
5 Overall impaired growth was, as expected, not strongly 
influenced by the addition of maltose (clone 360; Figure 
3F) . 

To verify that maltose as an extra carbon source 
did not affect the strength and inducibility of the GALl 
10 promoter, promoter activity was measured using 
Kluyveromyces lactis LAC4 reporter gene expression. CAI- 
4 was transformed with LAC4/pGALlpNiST-l . Four 
individual transf ormants (named Q, R, s, T) were grown 
in glucose, galactose, glucose+maltose and 
15 galactose+maltose media and fi-galactosidase activity was 
measured (Figure 4) , It is clear that the presence of 
maltose does not significantly influence the induction 
ratio of the GALl promoter. 

From a total of over 2000 transf ormants screened, 
20 198 (-10%) showed an impaired growth phenotype and were 
selected for further analysis. Fourty- three % of these 
slow growers showed a growth pattern corresponding with 
a putative promoter interference or antisense effect, 
57% showed overall impaired growth, PGR analysis with 
25 5pGALNiSTPCR and 3pGALNiSTPCR primers on genomic DNA 
from the transf ormants can reveal integration outside 
the gene showing sequence identity with the insert DNA, 
eg. at the GALl promoter region (Figure 1) . Of all 
transf ormants screened by PGR using these primers, 
30 - 11% showed integration at a non-insert location. 

When the insert of an antisense library clone 
recombines with the homologous gene in the C. albicans 
genome, no PGR product can be obtained upon 
amplification with 5pGALNiSTPGR and 3pGALNiSTPGR primers 
35 on genomic DNA (Figure 1) . To release the plasmid from 
the genome and determine the integration site, genomic 
DNA was isolated from the transf ormants, cut (with Sad 
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for the genomic library transf ormants and with PstI for 
the cDNA library transformants) , religated and the 
resulting ligation reaction was precipitated and used 
as a template for inverse PGR. This procedure reveals 
homologous integration at the insert site as well as the 
number of integrations (assuming PGR products are of 
different lengths) within the Candida genome. This 
analysis was performed on all selected transf ormants, 
-32 % of which showed multiple integrations. The 
frequency of multiple integrations was very variable and 
depended on the batch of transf ormants analyzed. 
The resulting PGR products from both analyses were 
subsequently sequenced and the sequences by compared 
with both public and proprietary sequence databases. In 
total 86 different genes could be identified, 45 of 
which were of unknown function. 

For the GAI-4 transf ormants obtained with a genomic 
(non-directionally cloned) library, 26% of the selected 
clones {n=-150) contained the C. albicans autonomous 
replicating sequence, ARS2, and 15% of the clones 
contained a ribosomal RNA fragment. 

For the CAI-4 transf ormants obtained with a cDNA 
library (n=-1850) a whole series of different gene 
fragments was found. As expected, also a number of genes 
involved in carbon source metabolism and nutrient uptake 
were identified. 

Two examples of identified genes will be discussed, 
although as seen in Figures 16 to 70 similiar results 
were obtained for all of the sequences according to the 
invention. Glone 36 shows a galactose- induced impairment 
in growth, suggestive of a promoter interference or 
antisense effect (Figure 3B) . In this clone 
recombination had occurred at the insert site as shown 
by amplification of a -600bp gene fragment by inverse 
PGR. The sequence of the isolated gene fragment was 74 
% identical to a S. cerevisiae S-adenosyl methionine 
synthetase 2 (SAM2) gene. Effects on SAM2 mRMA were 
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assessed by Northern blots on total RNA extracted from 
a non- transformed control strain and from clone 36 grown 
either in antisense- inducing or non- inducing media. The 
Northern blot was hybridised with an in vitro 
synthesized SAM2 RNA sense probe to detect antisense 
transcripts (Figure 5) . An identical Northern blot was 
hybridised with an in vitro synthesized SAM2 antisense 
probe to detect SAM2 mRNA (Figure 5) . Both blots were 
subsequently hybridized with a TEF3 DNA probe to allow 
normalization. As the sequence of the C. albicans SAM2 
gene was not available at the time, a C. albicans 
genomic library in pYCpSO was prepared and E. coli 
transformants were screened for the full-length gene 
using the 600 bp SAM2 PGR fragment as a probe. A 
strongly hybridizing clone was identified and designated 
clone 36.13.1. This clone contained the complete ORF 
(1155 bp) of the SAM2 gene including 5' and 3' flanking 
regions. In the very A/T-rich 5' flanking region a 
putative TATA box could be identified at -27 bp. The 3' 
flanking region contains multiple T-rich ( >10 bp) 
regions, elements described in yeast as necessary for 
transcript release (Reeder and Lang, 1997) . The complete 
SAM2 mRNA transcript thus has a predicted length of 1.2 
kb. 

Clone 38 showed impaired growth in both non- 
inducing and inducing media (Figure 3) ; this is expected 
when integration of the library plasmid itself leads to 
gene suppression. Clone 3 8 contained a 34 0 bp fragment 
of the ribonucleotide reductase 1 (RNRl) gene. RNRl mRNA 
levels were analysed by Northern blot and quantitative 
PCR in a non- transformed control strain and clone 38 
grown in S+glucose medium. The Northern blot was 
hybridised successively with an actin and an RNRl 
doubles tranded DNA probe (Figure 6) . Although the 15- 
actin transcript level in the control strain is lower 
compared to clone 38, the relative amount of RNRl 
transcript is higher, indicating a reduced level of RNRl 
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transcrxpt in clone 38. This result was confirmed by 
Taqman quantitative PGR on both control strain and clone 
38 using a RNRi fluorogenic probe. Resulting Ct values 
were calculated and normalised for IS-actin (Figure 6) 
Again RNRi transcript levels in clone 38 were found 
reduced compared to the control strain. 

To verify that the growth-effect was due to the 
interference with the identified gene and to support the 
spcificity of the antisense effect, single allele knock- 
outs were made in 6 identified genes using the ura- 
blaster method (Fonzi and irwin, 1993). Disruption of 
one allele of a gene should in theory lead to - so % 
reduction in gene transcript, in practice however we 
have observed reductions varying between 10 and 100 % 
of normal level. This can probably be explained by the 
fact that not always both copies of a gene are 
functional. That only a single integration at the 
corerct site had occurred for each of the disruption 
cassettes was verified by pcr and Southern blot 
analysis. Growth curves were measured; three disruptants 
showed impaired growth, suggesting that a gene required 
for growth or survival was targeted. Experiments to take 
over control of the second allele of each gene -by 
promoter replacement- are ongoing. 

The present application describes new methods to 
dimmish endogenous gene expression in the medically 
important yeast C. albicans. Our approach proved very 
useful for the identification of genes required for 
growth or survival. Technical hurdles consisted of the 
lack of an efficient transformation method for C 
albicans (Logghe M., submitted) and the need to measure 
growth reproducibly on a large number of transf ormants 
m parallel. The latter was achieved with a Bioscreen 
Analyzer (Labsystems) which can simultaneously measure 
growth in 200 cultures and subsequently generate growth 
curves automatically. Although in principle this kind 
of screening could be done on plates we could not 
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achieve satisfactory reproducibility using plate 
screening. ^ i'-i-«*te 

in our genomic screen, integration of the library 

proZ T endogenous galT 

promoter locus or, more frequently, at the locus 
corresponding to the plasmid insert. The latter results 
xn a gene duplication with the first copy of the gene 
flanked by two convergently oriented promoters. The use 
of such a "collision construct" has previously been 
described in screening for inhibitors of transcriptional 
activation in mammalian cells (patent WO 97/10360; Giese 
K. ) . If RNA polymerase II complexes ^start from both the 
upstream and downstream, oppositely oriented, promoter 
regions, they may collide thereby preventing the 
formation of a full-length mRNA transcript. The second 
copy of the gene has no more a promoter and is probably 
5' crippled as the original inserts cloned into the 
library have an average length of -1.5 kb while ORFs in 
C. albicans have an average length of ... and we ourselves 
Identified ORFs of (unknown) genes larger than 7 kb 

upon integration of a plasmid into the C. albicans 
genome, reduced function of the protein encoded by the 
disrupted gene can be due to several mechanisms: 1) The 
first copy Of the duplicated gene can be prevented from 
forming functional sense transcript by promoter 
collision or the sense transcript may be inhibited by 
true antisense. indeed, although a 1.2 kb SAM2 
antisense transcript could be detected in clone 36 we 
cannot exclude the growth defect being due to promoter 
interference, if an antisense transcript is formed from 
an intact SAM2 gene, we expect a transcript of at least 
1055 bp; no transcription terminator was engineered 
upstream of this gene so transcription will proceed 
until an appropriate transcription termination 
recognition site is reached. The promoter region of the 
SAM2 gene is particularly A/T rich and contains a 
reversed yeast transcription terminator site at - lie 
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(with translation starting at +i) . m yeast 
transcription terminator sites are ill-defined but for 
a T-rich stretch with non-T residues situated 
appropriately to prevent slippage (Jeong et al., 1995 • 
5 Reeder and Lang, 1997) . if termination of transcription 
occurs at this theoretically predicted site, a 1.17 kb 
transcript would be expected, as was found. 2) if 
mutations were present in the original library clone, 
the. protein encoded by the gene after homologous 
0 recombination could be non-functional . 3) Possible cis 
down-regulatory effects on adjacent genes could be 
induced upon integration of large DNA fragments at 
certain locations within the genome. 4) Finally, gene 
disruption could occur by recombination with cDNA that 
5 is not full-length at the 5' end. 

If -on the contrary- integration happens at the 
endogenous GALl promoter site, the GALl promoter is 
duplicated and antisense can be induced from this 
promoter. Promoter collision is not possible as the 
endogenous promoter of the gene is lacking at the 
integration site. Integration at a non- homologous site 
within the genome is rare. Transformation efficiencies 
of 0.7-3 transformants/Atg have been reported upon 
transformation of CAI-4 with non-homologous plasmid DNA 
(Thompson et al . , 1998). Also, integration at the URA3 
locus is very unlikely as the complete URA3 gene has 
been removed from the CAI-4 genome. 

Irrespective of the mechanism responsible for gene 
suppression, we could identify genes required for growth 
or survival by screening for transf ormants showing 
either galactose- induced or complete growth block. 
Furthermore, for such genome-wide screening no prior 
sequence information is needed and it allows discovery 
of possibly new critical functions. However, some genes 
may only be critical under conditions different from 
growth in minimal medium (as used in our screening) e.g. 
environments with high oxygen tension, high osmolarity 
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or high pH. However, it would be possible to screen for 
a growth phenotype under these conditions using our 
screening method. Alternatively, some genes may play 
critical roles only under unusual growth states or may 
specifically be required for adaptation to conditions 
encountered during infection of a host. 

More than half of the ORFs we have identified as 
being critical for growth have a completely unknown 
function. Even though required for growth in C. 
albicans, for some genes no homologues could be found 
in existing databases, suggesting that they are species- 
specific genes. Indeed, recent genome sequencing efforts 
(e.g. Mycoplasma genitalium (Fraser et al . , 1995), 
Haemophilus influenzae (Fleischmann et al, 1995)) have 
shown that approximately 20 % of the predicted ORFs in 
a microbial genome can be species-specific. 

One disadvantage of the technique is that multiple 
library plasmids can integrate in the genome of a single 
C. albicans cell. When this occurs, identification of 
the target responsible for the growth defect becomes 
more difficult. Also, as shown in Schizosaccharomyces 
pombe (Atkins et al . , 1995), RNA-mediated suppression 
may not be effective for certain genes, which we would 
miss when relying only on this technique. 

Rather unexpectedly, transformation with the 
genomic library and subsequent screening for 
transformants showing reduced growth frequently yielded 
ARS2- and rRNA- containing clones (in 26 and 15% 
respectively of the transformants showing reduced 
3 0 growth) . Previously, a study of aging yeast mother cells 
had shown that accumulation of extrachromosomal rDNA 
circles (ERCs) occurs in old cells and that these ERCs 
actually cause aging (Sinclair et al . , 1997; Johnson et 
al,, 1999). rDNA is present at 100-200 tandem copies on 
3 5 chromosome XII of S . cerevi s iae and was found to 
accumulate to about 1000 copies in senescent cells. 
One other gene we identified is a homologue of the 
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essential S. cerevisiae gene TRAl, a protein kinase 
showing highest identity to the human TRRAP gene 
(McMahon et al., 1998) which is an ataxia telangiectasia 
mutated (ATM) -related gene. Loss of ATM is a genetic 
5 defect identified in ataxia telangiectasia (Johnson et 
al., 1999), a disease in humans where life span is 
typically reduced to 40-50 years. We might thus have 
picked up a number of growth -inhibitory effects due to 
induction of aging, 

0 The strategy presented should be applicable to all 

organisms for which existing techniques for «en masse" 
gene disruption are not easily applicable because of 
their diploid nature and lack of sexual cycle and might 
prove especially useful for other diploid imperfect 

5 yeasts . 

Although the genomic strategy that we described 
cannot substitute for a comprehensive investigation of 
individual genes and pathways, it can provide a good 
starting point for such investigation. 

) 
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20 



25 
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35 



40 



45 



Seq ID No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 



50 



10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 



Clone 

214c_cpL1 

113g2 

222g8 

222g8(prt) 

222g9 

222g9_CDS_1 

222g9_CDS_2 

222g9_CDS_3 

222g9_CDS_4 

24gG 

28gK 

328c1 

328c1(prt) 

33gK 

33gK(prt) 

3gG 

58gA 

21g2 

21g2(prt) 

223c_cp 

357CL 

357cL{prt) 

110c_af 

110c_af(prt) 

CDC48 

CDC48(prt) 

99g3 

99g3(prt) 

ESP1 

ESPI(prt) 

190g3 

190g3(prt) 

249c.af 

249c_af(prt) 

485cL 

485cL{prt) 

328C3 

328c3(prt) 

83c3 

83c3(prt) 

233c_cp2 

233c_cp2 

214c_cpL1 

128g4 

135g 



Function 



5* UTR TRA1 
CFL 

RPL27 

SADH 

CDC48 

CIT 

ESP1 

PALI 

MAA 

RPL16 

RPS21 

SHA3 

TPI1 
HXT6_2 
ISSrRNA 
IRNA Ser 
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Sen ID No- 



Clone 



Function 
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15 
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47 
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50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 



50 



70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

66 

87 

88 

89 

90 

91 

92 

93 



22g3 

22g3,CDS1 

22g3_CDS2 

38g1 

117c_af 

117c_af(prt) 

17g1 

17g1_CDS1 

17g1_CDS2 

480c 

480c(prt) 

55g3 

55g3(prt) 

61gB 

61gB(prt) 

62gB 

62gB(prt) 

80g3 

80g3(prt) 

29g2_partl 

29g2_part1(prt) 

29g2_j)art2_3 

29g2_j)art2(prt) 

29g2_part3(prt) 

226c_af2 

226c_af2(pft) 

409c5 

409c5(prt) 

40c_af 

40c_af(prt) 

55g1 

55g1(prt) 

67g1 

67g1(prt) 

232c_cp 

360c6 

360c6(prt) 

98c_cp 

98c_cp(prt) 

17c_cp 

17c_cp(prt) 

60gK 

60gK(prt) 

226c.af1 

226c_af1(prt) 

328c2 

328c2(prt) 

498c_cp 



PSP2 



EF4 

EF4 
EF4 

ADE12 

HOLl 

FBP 

MEG1 

RVS167 

HXT6_1 
KGD2 
NDE1 
RAD18 
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'D No. Clone Function 



15 



94 


498c_cp(prt) 




95 


64gB 




96 


64gB(prt) 


- 


97 


8c_cp 




98 


8c_cp(prt) 


- 


99 


15c1 




100 


15c1(prt) 




101 


233c_cp1 




102 


233c_cp1_COS1 




103 


233c_cp1_CDS2 




104 


35gK 




105 


35gK{prt) 




106 


36g2 




107 


36g2(prt) 




108 


65g 




109 


65g{prt) 




110 


85g3 




111 


85g3(prt) 




112 


232c_cp{prt) 


SAP 


113 


409C10 




114 


409c10(prt) 





25 
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KNOCK-OUT DATA SHEET 

A. FALl single allele knock-out 

Correct and single integraUon of FALl disruption cassette was confirmed by both PGR and 
Southern blot analysis (see support data on CD-ROM) 

1. Analysis on RNA level 

Northern blot analysis: 

Lane 1: RNA MWM I (Bocrhingcr Mannheim) 

Lane 2: WT + gal + mai + LiAc 

Lane 3: FALl + gaJ + mal + LiAc 

Lane 4: RNA MWM I DIG labeled (Boerhinger Mannheim) 




^ TEF3 transcript 



4- FALl transcript 



Lower FALl transcript levels are observed in the FALl single allele knock-out strain 
compared to the wild type straia 

2. Growth analysis 




r^^c^'^, taock-out grows equal to the wild type, however it is significantly more 

resistant to Hygromycin B. 07 
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B. RNRl single allele knock-out 

Correct and single integration of RNRl disruption cassette was confirmed by both PCR and 
Southern blot analysis (see support data on CD-ROM) 

1. Analysis on RNA level 
Northern blot analysis: 




ir RNRl transcript 
ACTl transcript 




1: ftNFM ffi»j(ant 
Wild typ^ 



Lower RNRl transcript levels are observed in the RNRl single allele knock-out strain 
compared to the wild type strain. This result was confirmed by quantitative PCR (QT-PCR). 

2« Growth analysis 




The RNRl single allele knock-out shows an extended LAG phase compared to the wild type. 
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C. SAM2 single allele knock-out 

Correct and single integration of S AM2 disruption cassette was confirmed by both PGR and 
Southern blot analysis (see support data on CD-ROM) 

1- Analysis on RNA level 
Northern blot analysis: 




Inoculum for SAM2 was somewhat higher; at equal inocula growth of SAM2 single allele 
knock-out is slightly slower. ^ 
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RHOl single allele knock-out 

^? ''"^^1 integration of RHOl disruption cassette was confirmed by both PCR and 
Southern blot analysis (see support data on CD-ROM) 

1* Analysis on RNA level 
Northern blot analysis: 

2, Growth analysis 




Growth of the RHOl single allele knock-out is impaired conipared to wild 



type growth. 
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E. MEGl single allele knock-out 

Correct and single integration of MEGl disruption cassette was confirmed by both PCR and 
Southern blot analysis (see support data on CD-ROM) 

1. Analysis on RNA level 
QT-PCR analysis: 





Avrg. MEG1 


Avrg. ACT 


dCt 


ddCt 


2-ddct 




::a3j;/a:;u7.:;;.:.-l.':;;:y 








1 MEGl 


38.62 - K 


32-57 .'/^^v^ 









MEGl Quantitation 



i.ao 






■■■■■■■I 




1 0.80 
f 0.60 








m 


f 0.40 
a 0.20- 
0.00- 












WT 


RNA Sampls 


MEQ1 





out compared to the Wt. 
2. Growth analysis 



ingrle allele knock-out MEGl clone 6 vs C^I4-NG (WT) 



HEGl cl.6 



UT 



Inoculum for SAM2 was somewhat higher; at equal inocula growth of SAM2 single allele 
knock-out is sUghtly slower. ^ 
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F. MAA single allele knock-out 



SoT^'^fnf S '°'T'''°" °' '^''^P'^^" ^^^fi^ both PCR and 

;>outliera blot analysis (see support data on CD-ROM) 

1. Analysis on RNA levd 
QT-PCR analysis: 



Relative^uantitation for MAA vs. Act 





Avrg.MAA 


Avrg. ACT 


dCt 


ddCt 


2-ddct 




.■.•.5*..oo -. ■ ■ 








IMAA 


32.86 


;-30.e4-ir-vs/' 


2;22 t 





MAA Quantitation 




MAA expression was decreased two fold in the MAA knock-out compared to the 
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G. RPL27 single allele knock-out 

Correct and single integraUon of RPL27 disruption cassette was confirmed by both PGR and 
Southern blot analysis (see support data on CD-ROM) 

1. Analysis on RNA level 
QT-PCR analysis: 





Avrg. RPL27 


Avrg. ACT dCt 


ddCt 


2-ddct 












RFL2 











RPL27 Quantity 



1-2 
>. 1 
I 0.6 
f 0.6 
I 0.4 
cr 0.2 



WT 



RPL27 



RNA aampl* 



^pied to^fwr^ decreased more than three fold in the RPL27 knock-out 



2. Growth analysis 




RPL27 single allele knock-out grows equally to the wild type strai: 
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Claims 



1 . A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which nucleic acid molecule 
comprises any of the sequences of nucleotides in 
Sequence ID Numbers 1, 2, 3. 5, 10, 11, 12, 14, 16, 17, 
18, 20, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 44,' 
45, 46, 49, 50, 52, 55, 57, 59, 61, 63, 65, 67, 70, 72,' 
74, 76, 78, 80, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 
101, 104, 106, 108, 110 and 113 or the sequences of 
nucleotides identified in Figures 9 to 13. 

2 . A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which nucleic acid molecule 
comprises any of the sequences of nucleotides in 
Sequence ID Numbers 1, 2, 3, 5, 10, 11, 12, 14, 16, 17, 
18, 46, 49, 50, 52, 55, 57, 59, 61, 63, 65, 87, 89, 91, 
93, 95, 97, 99, 101, 104, 106, 108, and 110, or 
fragments or derivatives of said nucleic acid molecules. 

3 . A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which nucleic acid molecule 
comprises any of the sequences of nucleotides in 
Sequence ID Numbers 20, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 45, 65, 70, 72, 74, 76, 78, 80, 81, 83, 85, 
113, and fragments or derivatives of said nucleic acid 
molecules . 

4 . A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which nucleic acid molecule 
comprises any of the sequences of nucleotides of 
sequence ID Nos 1 and 91. 
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5 . A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which polypeptide has an amino acid 
sequence according to the sequence of any of Sequence 
5 ID Numbers 4, 6 to 9, 13, 15, 19, 22, 24, 26, 28, 30, 
32, 34, 36, 38, 40, 42, 43, 47, 48, 51, 53, 54, 56, 58, 
60, 62, 64, 66, 68, 69, 71, 73, 75, 77, 79, 82, 84, 86, 
88, 90, 92, 94, 96, 98, 100, 102, 103, 105, 107, 109, 
111, 112, and 114 or the sequences identified in Figures 
10 14 and 15. 



6. A nucleic acid molecule according to any one 
of claims 1 to 5 which is mRNA. 

■"■^ 7. A nucleic acid molecule according to any of 

claims 1 to 5 which is DNA. 

8. A nucleic acid molecule according to claim 7 
which is cDNA. 



20 



25 



30 



35 



9. A nucleic acid molecule capable of hybridising 
to the molecules according to any of claims 1 to 5 under 
high stringency conditions. 

10. A nucleic acid molecule according to claim 9 
which is an antisense molecule. 

11. A polypeptide encoded by the nucleic acid 
molecule according to any of claims 1 to 8 . 

12. A polypeptide which is critical for survival 
and growth of the yeast Candida albicans having the 
amino acid sequences of any of Sequence ID Numbers 4, 
6 to 9, 13, 15, 19, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 43, 47, 48, 51, 53, 54, 56, 58, 60, 62, 64, 66, 
68, 69, 71, 73, 75, 77, 79, 82, 84, 86, 88, 90, 92, 94, 
96, 98, 100, 102, 103, 105, 107, 109, 111, 112, and 114 . 
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13 . A polypeptide according to claim 12 having an 
amino acid sequence of any of Sequence ID Numbers 4, 22, 
24, 26, 28. 30, 32, 34, 36, 38, 40, 42, 66, 68, 69, 71,' 
73, 75, 77, 79, 82, 84, 86 and 114. 

14 . A polypeptide according to claim 12 having an 
amino acid sequence of any of Sequence ID Nos 43 or 92. 

15. An expression vector comprising a nucleic acid 
molecule according to claim 7 or 8 . 

16. An expression vector according to claim 15 
which comprises an inducible promoter. 

^5 17. An expression vector according to claim 15 or 

16 which comprises a sequence encoding a reporter 
molecule. 



10 



20 



25 



30 



18. A nucleic acid molecule according to any of 
claims 1 to 10 for use as a medicament. 

19. Use of a nucleic acid molecule according to 
any of claims 1 to 10 in the preparation of a medicament 
for treating Candida albicans associated diseases. 

20. A polypeptide according to any of claims 11 
to 14 for use as a medicament. 

21. Use of a polypeptide according to any of 
claims 11 to 14 in the preparation of a medicament for 
treating Candida albicans associated infections. 



22. A pharmaceutical composition comprising a 
nucleic acid molecule according to any of claims 1 to 
35 10 or a polypeptide according to any of claims 11 to 14 
together with a pharmaceutical ly acceptable carrier 
diluent or excipient therefor. 
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23. A Candida albicans cell comprising an induced 
mutation in the DNA sequence encoding a polypeptide 
according to any of claims 11 to 14. 

5 24. A method of identifying compounds which 

selectively modulate expression of polypeptides which 
are crucial for growth and survival of Candida albicans, 
which method comprises: 

(a) contacting a compound to be tested with one 
more Candida albicans cells having a 

mutation in a nucleic acid molecule 
corresponding to the sequences according to 
any of claims 1 to 8 which mutation results 
in overexpression or underexpression of said 
polypeptides, in addition to contacting one 
or more wild type Candida albicans cells with 
said compound, 

(b) monitoring the growth and/or activity of said 
mutated cell compared to said wild type; 
wherein differential growth or activity of 
said one or more mutated Candida cells is 
indicative of selective action of said 
compound on a polypeptide or another 
polypeptide in the same or a parallel 

25 pathway. 

25. A compound identifiable according to the 
method of claim 24 , 

30 26. A compound according to claim 25 for use as 

a medicament. 

27. Use of a compound according to claim 25 in the 
preparation of a medicament for treating Candida 
35 albicans associated diseases. 



20 



28. A pharmaceutical composition comprising a 
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compound according to claim 24 together with 
pharmaceutically acceptable carrier, diluent 
excipient therefor. 



a 
or 



5 29. A method of identifying DNA sequences from a 

cell or organism which DNA encodes polypeptides which 
are critical for growth or survival of said cell or 
organism, which method comprises: 

(a) preparing a cDNA or genomic library from said 
^° c^ll organism in a suitable expression 

vector which vector is such that it can 
either integrate into the genome in said cell 
or that it permits transcription of antisense 
RNA from the nucleotide sequences in said 
15 cDNA or genomic library, 

(b) selecting transf ormants exhibiting impaired 
growth and determining the nucleotide 
sequence of the cDNA or genomic sequence from 
the library included in the vector from said 

20 t rans f ormant . 

30. A method according to claim 2 9 wherein said 
cell or organism is a yeast or filamentous fungi. 

25 31. A method according to claim 29 or 30 wherein 

said cell or organism is any of Saccharomyces cejrvisiae, 
Saccharomyces pombe or Candida albicans. 



32- Plasmid pGALlPSiST-1 having the sequence of 
nucleotides illustrated in Figure 8. 

33. Plasmid pGALlPNiST-l having the sequence of 
nucleotides illustrated in Figure 7. 

34. An antibody capable of binding to a 
polypeptide according to any of claims 11 to 14 , 
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-SO- 
BS. An oligonucleotide comprising a fragment of 
from 10 to 50 contiguous nucleic acid sequences of a 
nucleic acid molecule according to any of claims 1 to 
10. 

5 

36. A nucleic acid molecule encoding a polypetide 
which is critical for survival and growth of the yeast 
Candida albicans, said nucleic acid molecule comprising 
the sequences of any of the nucleotide sequences 

10 illustrated in Figures 9 to 13 . 

37. A polypeptide which is critical for survival 
and growth of the yeast Candida albicans, said 
polypeptide comprising the amino acid sequences of any 

15 of the sequences illustrated in Figures 14 or 15. 

38. A method of identifying for the presence of 
Candida albicans in a subject, which method comprises 
contacting a sample to be tested with nucleic acid 

20 molecule according to claim 10 or an antibody according 
to claim 34, and monitoring for any hybridsation with 
said molecule or binding to said antibody, 

39. A kit for monitoring Candida albicans 
25 infection comprising a molecule according to claim 9 or 

10, or an antibody according to claim 34, and means for 
contacting said molecule or said antibody with a sample 
to be tested. 

40. A nucleic acid molecule encoding a polypeptide 
which is critical for survival and growth of the yeast 
Candida albicans and which nucleic acid molecule 
comprises any of the sequences of nucleotides in 
Sequence ID Numbers 18, 21, 29, 31, 33, 44, 76, 80 and 

35 the sequences identified in Figures 9 and 13. 
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1 3S0HBUI + asoperee t-lSlNdiTvod/KJvn 

X asoiiBuj + asoonie l-XSlNdtTVOd/^vi 
1 asojiBuj + asoon|6 l-iS!NdHV9d/^vi 
1 9S010&IB6 l-lS!NC»nv9d/^0>n 
1 9sojoe|B6 t-lS!Ndnvod/frovi 

i9S03n!6 t-lS!NdnV9d/frovn 

S 9S0UBIU + 9S013B|B6 t - J.S!N<* I "IVOtJ/^vT 
S 9sojiBUi + 9soiob(e6 t -1S!NcJ n Vod/to VT 
S asoiiBuj 9S03ni6 l-iS!Ndnvod/frOVl 
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U asoiieuj + 9soi3e|B6 i -1S!N(* nVQd/^ovi 
U asojieuj + aso3n|6 l-isJNdnvod/^oVT 
d asoHBuj + 9soani6 i-iS'Ndnvod/troVl 
H asoi3B|66 t-iSfNdnvod/frOvn 
y 9S0WEIB6 l-iS!NdnVOd/trovi 
b asooniB t-j.S!Ndnv9d/tr0vn 
b asooniS i-iS!Ndnvod/trOvn 
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O asoi3BiB5 i-iS!Ndnvod/K)VT 
Oasope(E6 laSfNdnvod/trOVl 
O as03ni6 i -xsiNd \ nvOd/^OVl 
Oaso3niB L-iS!NdnV9d/0\n 
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Figure 6A 
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Hindlll /^l!^ 7^ 

^ iS^ITS^S^'^ TTCTATAGTG 7CACCTAAAT AGCTTOGCGT AATCATCGTC 
.... . AAGATATCAC AGTGGA1TTA TCGAAC^SS JJSSSSS 

51 ATAGCTGTTT CCTGTGTGAA ArTGTTATCC GCTCACAATT ' Cf^l^irLr^t^ri ' 
.... 'r^. ^"^^^"^ '^CAATAGG SSJSSS 

P^^^ 

.T^f^': TTCGTATTTC ACATTTCGGA CCCCACGGAT TACTCACTOG 

151 TAACTCACAT TAATTGCGTT GCGCTCACTC CCCGCTTTCC AGTCGGGll^. ' 
.... CGCGAGTCAC GgSSIIS 

201 CCTGTCGTGC CAGCTGCATT AATGAATCGG CCAACGCGCG erJ-ArVrsi^vU * 

.... ^^'l''. ttacttagS 

^n^ST^^ TGGGCGCTCT TCCGCTTCCT CGC^cix^ CT^GCrisii 
.... ACCCGCGAGA AGGCGAAGGA GCGAGTGACT SgoSSS 

I^-^rSTT^ GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGtUt 

.... .^^^ .""f tcgccatagt cgagtS^?? JS^JS 

ACAGAATCAG GGGATAACGC AGGAAAGAAC ATC'^li^* 
.... '^y'f^AC^ CCCTAITCCG tE^S?S?5 SSSS^ 

TTTCCGGTCC tCGGCATTTT TCCGGCGCAA CGACCG^ 

H^^I™ TCCGCCCCCC TSACGAGCAT CAOUUVAATC GACGCliiiG 
.... --TGCTCGTA CI^^^J^ SSSSJ? 

i^^i^^i CAGGACTATA AAGATACCAG GCGr^TICCCC 
. f ^ GCTTTGGGCT GTCCTGATAT TTCTATGGTC CGCAAAGGGG 

CCTCGTGCGC rCTCCTGTTC CGACCCTCCC GCTTACC^' 
.... . ^^'^^^ Aa..GGACAAG GCtSSSS SSiSSS 

CCTTTCTCCC ~CGGGAAGC GTGGCGCTTT CTCATAGC^ 
.... ^ ^^CCCCTTCG CACCG?S5I 

651 ACGCTGTAGG TATCTCAGTT CC<;TGTAGGT CGTTCfVTr^r WrJJJr.l.l^ 

• . - . .^-"^^^^ SSISSS^ 

ApaLI 

_ isn? si^' 'sss ' ' ' ' 

i^SS^S?^ AACAGGATTA CCAGAGCGAG GTATGTAGGC GGTGCTACAG 

.... . ^ 'r'^ c-ctcgctc catacIJS 

tcSSI??? cl^^r^ :^.CTACGGCT ACACTAGAAG GACACTATTT " ' " 
. _ ^ CACCACCGGA TTOATGCCGA TGTGATCTTC CTGTCATAAA 

SISSS? SS^S[?^^ TTCGGAAAAA GAGTTCGTAG ' ' " " 
"-^ATAGACGC GAGACGACTT CC<;TCAATGG AAGCCTTTTT CTCAACCATC 
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rl^II^IS^ GGCAAACAAA CCACCGCTGG TAGCGGTCGT I li - lTIVnT 
GAGAACTAGG CCGTTTGTTT GGTGGCGACC ATCGCCACCA AAAAAACAAA 

GATTACGCGC AGAAAAAAAG GATCTCAAGA AGATCCriiti 
^^^^^^ CTAATGCGCG TCTTTrrTTC CTAGAGTTCT TCTAGGAAAC 

1051 ATCmrCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT CACGTTAAai ' 
•TAGAAAAGAT GCCCCAGACT GCGAGTCACC TTGCTTTTGA GtcSIJS 

1101 GAITTTGGTC ATGAGATTAT CAAAAAGGAT COTCACCTAG AicCTTTTAA ' 
.... . TACTCTAATA GTTTTTCCTA GAAGTCGATC TAGGAaUto 

TAATTTTTAC TTCAAAATTT AGTTAGATTT catatatact catttgaacc 

I^r^^^"^ ACCAATGCTT AATCAGTGAG GCACCTA^ CAG<^(ilTiriG ' 
.... ^^^^^ TGGTTACGAA TTAGTCACTC CGTX3GATAGA GTCGCMGAC 

I^^^IHHSr TCATCCATAG TTGCCTGACT CCCCGTC^' Tl^i^ 
AGATAAAGCA AGTAGGTATC AACGGACTCA GGGGCAGCAC ATCTATTCAT 

1301 CGATACGGGA GGGCTTACCA TCTGGCCCCA GTCCTGCAAT CATACCOIXX 
_ =^ATGCCCT CCCGAArWGT AGACCGGGGT CaS^IStTA 

r^33f!^S^ CACCGGCTCC AGATTTATCA GCAATAAACC AGCCAGCCGG 
CTGGGTGCGA GTGGCCGAGG TCTAAATAGT CGTrTATTTGG TCGGTCGGOC 

f!^^^^^'^ CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCACT 
TTCCCGGCTC GCGTCTTCAC CAGGACGTTC AAATAGGCGG AGGTAGGTCA 

^^U^T!^ TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGili^ATAG^ 
GATAATTAAC AACGGCCCTT CGATCTCATT CATCAAGCGG TCAATTMCA 

TTGTTCCCAT TGCTACAGGC ATCGTGGTCT CA^XX^TCGTC 
AACGCGTTGC AACAACGGTA ACGATGTCCG TAGCACCACA GTCCGAGCAG 

rlHSr^^I^ GCTTCATTCA GCTCCGGTTC CCAACGA^ AGGCGAGTTA 
CAAACCATAC CGAAGTAAGT CGAGGCCAAG GGTTCCTAGT TCCX3CTCAAT 

ctI^^S catgttgtgc aaaaaagcgg ttagctcctt cggtJcktg 

GTACTAGGGG GTACAACACG TTTTTTCGCC AATCGAGGAA GCCAGGAGGC 

^^^^ tTP"^"^^^ GAAGTAAGTT GGCCGCAGTG TTATCACTCA TGGTTATCGC 
.... ^f"!^ CTTCATTCAA CCGGCGTCAC AATAGTGAGT AcSISS 

tcSS^CtI ^^H^^- CTGTCATGCC ATCCGTAAGA TGCTn^ 
TCGTGACGTA TTAAGAGAAT C-ACAGTACGG TAGGCATTCT ACGAAAAGAC 

^^^^ I^^^IS^ ^r^'^'^'' AAG7CATTCT GAGAATAGTC TA^X^GA 
^^f^CCACT CATGAGTTGG TTC.-.GTAAGA CTCTTATCAC ATACGCCGCT 

r^^^I^ CTTGCCCGGC G7CAATACGG GATAATACCG CGCCACATAG 
GGCTCAACGA GAACGGGCCG CAGTTATGCC CTATTATGGC GCGGTGTATC 

^^^^ ^f^EfiffT"^ AAAGTGCTCA rCArTGGAAA ACGTTCTTCG GGGCGAAAAC 
GTCTTGAAAT TTTCACGAGT AS-.iACCTTT TGCAAGAAGC CCCGCTTTTC 
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ApaLi 

TETSif^'^ CTTACCGCTG TTGAGATCCA GTTCGATCTA ACCCACTCGT 
.... -^^^"^ GAATGGCGAC AACTCTAGGT CaSS^ISt ^SSJSS 

ApaLl 

^^^^ GATCTTCAGC ATCTTTTACT TTCACCAGCG TITCTCGGTG 

.... . CTAGAAGTCG TAGAAAATGA AAGTCGTCGC AAA^AO^ 

2001 AGCAAAAACA GGAAGGCAAA .\TGCCGCAAA AAAGGGAATA AGGec^aoin " 
_ _ '^^^^'-^^^ TACGGCGTIT ^^J^JJ J^SSSSS 

Si^TSr^ AATACTCATA CTCTTCCTTT TrCAATATTA TTCAA£3ckOT " 
.... TTATGAGTAT GAGAAGGAAA AAGTTATAAT Aa5tTOCTaI 

ai^rS!^"' ATTGTCTCAT GAGCGGATAC ATATTTCAAT GTATTrA^ " 
.... TAACAGAGTA CTCGCCTATG TATAAACTTA StaAATcS 

^^^^ ^T*^^ ATAGC3GGTTC CGCGCACATT TCCCCGAAAA GTOTCACCTC 
.... ^T^*^ TATCCCCAAG GCGCGTGTAA AGGGGCTTTT ScSS 

2201 ACGTCTAAGA AACCATTATT ATCATGACAT TAACCTATAA AAATAGGCCT 
.... TTGGTAATAA TAGTACTCTA ATTCGATATT tSI^SS 

^^^^ ^i^j^^^^ CCTTTCGTCT CGCGCGTTTC GGTCATCACG GTCjL^CT 
TAGTGCTCCG GGAAAGCAGA GCGCGCAAAG CCACTACTGC ScTTTToS 

CAGCTCCCGG AGACGGTCAC AGCnGT^TG Tk^GCGckTC 
GACTGTCTAC GTCGAGGGCC TCTGCCAGTG TCGAACAGAC ATTOTTCMC 

^^^^ ^.^^^S^ ACAAGCCCGT CAGGGCGCGT CAGCGGGTCT TCGCGGii^ 
GGCCCTCGTC TGTTCGGGCA GTCCCGCGCA GTCGCCCACA ACCGCCOVCA 

ApaLI 

II^^^^xI^ *=^'^"^TA<= ^GA^ 
GCCCCGACCG AATTGATACG CCGT.^GTCTC GTCTAACATG ACTCTCACGT 

Apal.1 

S^^I^^I!^^ TGTGAAATAC CGCACAGATG CGTAAGGAGA AAATACCGCA 
GGTATACGCC ACACTTTATC GCGTGTCTAC GCATTCCTCT TTrATCGOT 

TTGTAAACGT 7AATATTTTG TTAAAATioi CGio^^^iAT 
AGTCCGCTTT AACATTTGCA ATTATAAAAC AATTTTAAGC GCAATTTATA 

^^^^ Il^^^i^^!^ AGCTCATTIT TT.V:^CCAATA GGCCGAAATC GGCAAAATCC " " 
AACAATTT.^G TCGAGTAAA;^. AATTGGTTAT CCGGCTTTAG CCGTTTTAOG 

SI?!™ a^:^^!^ accgagatag ggttgagtgt tgttccagtt " " ■ ■ 

GAATATTTAG TTTTCTT.^TC 7GGCTCTATC CCAACTCACA ACAAGGTCAA 

^^^^ I^^S^Si °T=^^=TArr .^^AGAACGTG GACTCCAACG TCAAAGGGCG 
ACCTTGTTCT CAGGTGATAA TTrCTTGCAC CTGAGGTOXSC AGTTTCCOK 

^''^ l^^r^^ -GGCCCACT ACGTGAACCA TCACCCAAAT " " " 
TTTTTGGCAG ATAGTCCCGC TACCGGGTGA TGCACTTCGT AGTGGGTTTA 

G^cHHH 2^^'^^'^*°° T5CCGTAAAG CTCTAAATCG GAACCCTAAA " ' " 
GTTCAAAAAA CGCCAGCTCC ACGGCATTTC GAGArTTAGC CTTCGCAnT 
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GATTTAGAGC TTGACGGGGA AAGCCGGCGA ACCTTOGCGAG 
CCCTCGGGGG CTAAATCTCG AACTGCCCCT TTCGGCCGCT TCCACCGCTC 

2851 AAAGGAAGGG AAGAAAGCGA .5AGGAGCGGG CGCTAGGGCG CTGGCAAGTO 
TTTCCTTCCC TTCTTTCGCT TTCCTCGCCC GCGATCCCGC GACCGTTCAC 

2901 TAGCGGTCAC GCTGCGCGTA ACCACCACAC CCGCCGCGCT TAATCCGCCG ' 
ATCGCCAGTG CGACGCGCAT TGGTGGTGTG GGCGGCGCGA ATTACGCGGC 

^^^^ ^J^S^^ CGTCCATTCG CCATTCAGGC TOCGCAACTG TTCGC3AAGGG ' 
GATGTCCCGC GCAGGTAAGC GGTAAGTCCG ACGCGTTGAC AACCCTTCCC 

5^^^^ GGGCCTCTTC GCTATTACGC CAGCTCGCGA AAGGGGGATO ' 
GCTAGCCACG CCCGGAGAAG CGATAATGCG GTCGACCGCT TTCCCCCTAC 

3051 TGCTGCAAGG CGATTAAGTT GGGTAACGCC AGGCTTTTCC CAGTCACGAC 
ACGACGTTCC GCTAATTCAA CCCATTGCGG TCCCAAAAGG GTCAGTOCTO 

3101 GTTGTAAAAC GACGGCCAGT GAATTGTAAT ACGACTCACT ATAGGGCGAA 
CAACATTTTG CTGCCGGTCA CTTAACATTA TGCTCAGTCA TATCCCX3CTT 

3151 TTGGTTTTCC AATGATGAGC ACTTTTAAAG TTCTGCTATC TGGCGCGGTA 
AACCAAAAGG TTACTACTCG TGAAAATTTC AAGACGATAC ACCGCGCCAT 

3201 TTATCCCGTG TTGACGCCGG GCAAGAGCAA CTCGGTCGCC GCATACACTA 
AATAGGGCAC AACTGCGGCC CGTTCTCGTT GAGCCAGCGG CGTATOTGAT 

3251 TTCTCAGAAT GACTTGGTTG AGTACTAATA GGAATTCATT TGGATGGTAT 
AAGAGTCTTA CTGAACCAAC TCATGATTAT CCTTAACTAA ACCTACCATA 

3301 AAACGGAAAC AAAAAAAAGA GCTGGTACTA CTTTCTXTAA AATTATrTTA 
TTTGCCTTTG TTTTTTTTCT CGACCATGAT GAAAGAAATT TTAATAAAAT 

3351 TTATTTGATT TTATTTAATA GTATATATTA TATTTTGAAC GTAGATTATT 
AATAAACTAA AATAAATTAT C^TATATAAT ATAAAACTTC CATCTAATAA 

3401 TTCTTGAAAG TTGCTGTAGT GCCATTGATT CGTAACACTA ATTCTGTATT 
AACAACTTTC AACGACATCA CGGTAACTAA GCATTCTGAT TAAGACATAA 

3451 AGTCATTCCT CTTCTTTGAT AGTATCCAAA AAAACGGCTA TTTrmGCA 
TCAGTAAGGA GAACAAACTA TCATAGGTTT TTTTGCCGAT AAAAAAACGT 

3501 ATCTTATTTC CTGCATATTA TACAGATAAC ATAATGAAAG AAAAAATCTT 
TAGAATAAAG GACGTATAAT ATGrCTATTG TATTACTITC mTTTAGAA 

3551 TTTyrTTGTT CTTCAATGAT GATTTCAACC ATTCTTTTAA ACATTCATCA 
AAAAAAACAA GAAGTTACTA CTAAAGTTGG TAAGAAAATT TCTAACTAGT 

3601 ATTCCTGAGC A.^CAACCCCA TACACACTGG TTTATATACC GCCCCTrTTA 
TAAGGACTCG TTGTTGGGGT ArGTGTGACC AAATATATGG CGGGGAAAAT 

3651 CAGTTGAAGA AAGAAATAGA i^TAGAAATA GCAAACAAAA GATATCACAG 
GTCAACTTCT TTCTTTATCT TTATCTTTAT CGTT TC TTTT CTATACTCTC 

3701 TCAACACTAA GACCTATAGT GAGAGAGCAG AAACTCATGC CTCACCAGTA 
AGTTGTGATT CTGGA7ATCA CTCTCTCGTC TTTGAGTACG GAGTGGTCAT 

^"^^^ "^^^^^^ TATTTCGATT ^ATGGAACTG AAGAAAACCA ATTTATCTGC 
CGTGTCGCTA ATAAAGCTAA T7ACCTTGAC TTCTTTTCGT TAA-^TACACG 
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EcoRl 



. isi? iss ™s ™i ' 

. ™? 'sss?^ ■ 

ssiss? ?s?^?§g " 

IS gjsss ~i ■ 
sssj s™i ™? ■ ■ 

SIS s^s ™i i™ 'igjissi ■ ■ 

is^jjus i???sisi ??^is' 
. is^ ^i^' sg^' ™s -™ ■ ■ ■ 

II?I??SS SSSSS AAGGI^A^CO ' ' ' 
. . 7^^° ACCTCAiCCT JiTCTACTAT TTCCACIACC TAAICCtSt 

. c™s ™? ■ ■ ■ 
"°; ?siisii? sjj??s?? ™i i~ ■ • ■ 

i^jsis cjs^ i~ s= ■ " ■ ■ 

?ss?i?ij ^-s?? -^^i- ■ ■ • ■ 

Irll^.^r TACA.:iTCAA^. C--GGTCCTT CTAGCTGTAA TCCGGGCAGC ' " ' " 
• . - - ^ ^ ^ ATGTTAGTT7 CCACCAGGAA GATCGACATT AgS^JS 

SSiff?^^ attcatcagt GTAAAAATGG AATCAATAAA GCCCTGCG<^a 
.... ^^'^l'^^^ CATTTTTACC TTaSJIJ?? cSSSSf 

SSS??? I^SSS^ ATGACCAGCA CAGTCGTGAT ' ' " " 
_ . . AGTCGGACTT --..GCGCAAAT TACTGGTCGT GTCAGCACTA 
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4751 GGCAAGGTCA GAATAGCCCA AGTCGGCCGA GGGGCCTCTA CAGTGAGGGA 
CCGTTCCAGT CTTATCGGGT TCAGCCGGCT CCCCGGACAT GTCACICCCT 

4801 AGATCTGATA TTGACGAAGA GGAACCAATG TAACGTTACA CTGAAGAAAA 
TCTAGACTAT AACTGCTTCT CCTTGGTTAC ATTGCAATGT GACTTCnTT 

4851 CACACAATAA ACGGGAAGAA ACGGTGTAAA AGTGTGAAAA TAATITTTCA 
GTGTGTTATT TGCCCTTCTT TGCCACATTT TCACACTTTT ATTAAAAACT 

4901 ATATCATTTC CCTTGGTTTA ATTCCAAACG AAACGTGTTT TTTTTAGAGA 
TATAGTAAAG GGAACCAAAT TAAGGTTTGC TTTGCACAAA AAAAATCTCT 

4951 ATGGGAATTC TTATTGGATG TCTAGATTGT TTGTTTACTC CAGACICTGC 
TACCCTTAAG AATAACCTAC AGATCTAACA AACAAATGAG GTCTGACACG 

ApaLl 

5001 A CAAAAAC GT TTGGATGGAT GATCAGAAGA TATTTTTAGG CTTAGCTCTA 
TGTTTTTGCA AACCTACCTA CTAGTCTTCT ATAAAAATCC GAATCGAGAT 

5051 AATATAAGAA ATGATGCTTG AAAAACCAGA CAGAAA1TCA GTTTCAAAAA 
TTATATTCTT TACTACGAAC TTTTTGGTCT GTCTTTAACT CAAAGTTTTT 

5101 TTGGTAATGT GAGGTATTAG TCAACTAACC AAATAACAAT GCAAACCGGT 
AACCATTACA CTCCATAATC AGTTGATTGG TTTATTGTTA CGTTTCGCCA 

5151 TGATACATTT CATTTTGAAA A7AATGAAAC TGGAATTGGA TGACCAGCAC 
ACTATGTAAA GTAAAACTTT TATTACTTTG ACCTTAACCT ACTGGTCGTG 

5201 ACAAACACAT AAAGTAATTA TGGGAATTAG AAGCGAACAT AGAGGAGTAC 
TGTTTGTGTA TTTCATTAAT ACCCTTAATC TTCGCTTCTA TCTCCTCATC 

5251 TTGGCCACGA ACAGAATACA AGTC-GGAACA CTATTTTCTC CATTCTPrTA 
AACCGGTGCT TGTCTTATGT TCACCCTTGT GATAAAAGAG GTAACAAAAT 

5301 GTTCTGTTTT TTTGTCAGCC TAGTTTTGTC CTATGTGTAA AAAATATTCC 
CAAGACAAAA AAACAGTCGG ATCAAAACAC GATACACATT TTTTATAACG 

Hindlll 

2^5^ ^fjAGAAAAAA AGCTTGTTTT GTGGCCAGTG TCCGAAAAAA ATTTrCGGGA 
GTTCTTTTTT TCGAACAAAA CACCGGTCAC AGGCTTTTTT TAAAACCCCT 

5401 ATCTTCGGAT TAATTTATGT rTTCATTCCA TCGGGGAAAG TGGGGGGGAA 
TAGAAGCCTA ATTAAATACA A:iAGTAAGGT AGCCCCTTTC ACCCCCCCTT 

^"^^^ f:^'^*"^^" GCAGTTCACA AAACCTTCCA AAAAATATAT GGACAAAGAT 
TTTTAAAATT CGTCAAGTGT TTTGGAAGGT TTTTTATATA CCTGirTCTA 

5501 GATTGTATTT TCCCGACACC A^AATCATAA TTAATTATGA GAAAGTTAAA 
CTAACATAAA AGGGCTGTGG TTTTAGTATT AATTAATACT CTTTCAATTr 

5551 TGTAACGT7A CAATTTATGT TTATTTGAAG GTGAAAAGCG ATTTATGATT 
ACATTGCAAT GTTAAATACA AATA.\ACTTC CACTTTTCGC TAAATACTAA 

5601 TTTCCGAAAT GAAAATTTTT T7TAGGTTTA TTTTTTTTGT CGGGCAAAGA 
AA^GGCTTTA CTTTTAAAAA ;i--ATCCAAAT AAAAAAAACA GCCCGTrrCT 
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5^53. AAAACTGAAC AAGGATTATT AAAATTTTTG GTGTTTGTTT GTCTCTCGAG 
TTTTGACTTG TTCCTAATAA rTTTAAAAAC CACAAACAAA CACAGACCTC 



EcoRI 

5701 AATTCATTCC TCTCTCATCT TCACACAATG TTTAGACATC TCACACGATT 
TTAAGTAAGG AGAGAGTAGA AGTGTGTTAC AAATCTGTAG ACTGTGCTAA 



5751 CATGATAGTT CGGTTTCCGG GGTTGGTGTT TAGTTTTCGT TXTiVrmT 
GTACTATCAA GCCAAAGGCC CCAACCACAA ATCAAAAGCA AAAAGAAAAA 



5801 TTTTGGAAAG AATGTTTTAG CTCATTGGTT TTCTTrCTTC ATTCAATACTT 
AAAACCTTTC TTACAAAATC GAGTAACCAA AAGAAAGAAG TAAGTTATCA 



5851 TTTGAAAGAA TTTGCCCACT TGTTATTACA ATCATATAAA ATTAAACITT 
AAACTTTCTT AAACGGGTGA ACAATAATGT TAGTATATTT TAATTTCAAA 



5901 GATATAAAAT AGAGTTTGAA AGTTTCCCAG ATCCTTTTTG ATrTCTTTCT 
CTATATTTTA TCTCAAACTT TCAAAGGGTC TAGGAAAAAC TAAAGAAACA 



5951 AAATTTTTTT TTCTCCCACA TATACACACA TACAAACCGA mTTATAAG 
TTTAAAAAAA AAGAGGGTGT ATATGTGTGT ATGTTTGGCT AAAAATATTC 



PstI Aval BamHI 



6001 AAAGAGTTAT ACCCTGCAGC TCGACCTCGA GGGATCCGGG CCCTCTAGAT 
TTTCTCAATA TGGGACGTCG AC-CTGGAGCT CCCTAGGCCC GGGAGATCTA 



Aval 



6051 GCGGCCGCTA GGCCTCGAGG GACTTTTGCA CCAAAAATAA TTTATTTTCC 
CGCCGGCGAT CCGGAGCTCC CTGAAAACGT GGTTTTTATT AAATAAAAGG 



^^^^ ^^^'^t^^ TTAAATAAAT AAAAATAACT CATAATTTAA TAAAAATTTC 
TTTTATTTTA AATTTATTTA TTTTTATTGA GTATTAAATT ATTTTTAAAG 



6151 AAAATCTTCT AGTGTCCTT7 CATATGCAGT ACATTAGCCA TCAGTCACTT 
TTTTAGAAGA TCACAGGAAA GTATACGTCA TGTAATCGGT AGTCAGTCAA 



6201 AAACAGCATC TGCTGGTTGA AGAATGCTTG AAGCAATTGT CCAGTCCCAG 
TTTGTCGTAG ACGACCAACT TCTTACGAAC TTCGTTAACA GGTCAGGGTC 



6251 AGGCACAGGC TAGGAGATCT TCAGTTTCGG AGGTAACCTG TAAGTCTOTT 
TCCGTGTCCG ATCCTCTAGA AGTCAAAGCC TCCATTCGAC ATTCAGACAA 



6301 AATGAAGTAA AAGTTCC7TA C-GATTTCCAC TCTGACTATG GTCCAGGCAC 
TTACTTCATT TTCAAGGAA7 CCTAAAGGTG AGACTGATAC CAGGTCCGTX3 



AGTGACTGTA CTCCTTGGCC TTCAGGTAAT GCAGAATCCT CCCATAATAT 
TCACTGACAT GAGGAACCC-G .-J^.GTCCATTA CGTCTTAGGA GGGTATTATA 



6401 CTTTTCAGGT GCAGACTGCT CArGAGTTTT CCCCTGGTCA AATCrTCTIT 
GAAAAGTCCA CGTCTGACGA GTACTCAAAA GGGGACCACT TTAGAAGAAA 



6451 CTCCAGTTTT TCTTCCAGGA CTGTCTTCAG ATGGTTTATC TGATGATAGA 
GAGGTCAAAA AGAAGGTCCT CACAGAAGTC TACCAAATAG ACTACTATCT 



6501 CATTAGCCAG GAGGTTCTCA AC.\ATAGTCT CATTCCAGCC AGTGCTAGAT 
GTAATCGGTC CTCCAAGAGT TGTTATCAGA GTAAGGTCGG TCACGATCTA 
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^^^^ ^I^TT^ ^^^y^^^^ AAAGATGTTC TGGAGCATCT CATAGATOCT 
CTTAGAACAG ACTTTTATCG TTTCTACAAG ACCTCGTAGA GTATCTACCA 

Psti 

^^^^ TCCTCCTTC? GGAACTG^^^"^^;^CTGOT ATCTCCTCAG 

GTTACGCCGC AGGAGGAAGA CCTTGACGAC GTCGACGAAT TAGAGGAGTC 

^^^^ ^i^I^IS^ GTTCATCCTG TCCTTGAGGC AGTATTCAAG CCTCCCATTC ' 
CCTACAGTTT CAAGTAGGAC AGGAACTCCG TCATAAGTrC GGAGGGTAAG 

6701 AATTGCCACA GGAGCTTCTG ACACTGAAAA TTGCTGCTTC TTTGTAGGAA ' 
^ ^ ^ ^ TTAACGGTGT CCTCGAAGAC TGTCACTm AACGA^AAG AAaS^SJ^ 

^"^^^ rSSi^HS^^ TTGTAGCTC^ TGGAAAGAGC TGTAGTOGAG AAGCACAACA ^ 
AGGTTCGTTC AACATCGAG7 ACCTTTCTCG ACATCACCTC TTCGrxSTTOT 

Aval 

6801 GQAGAGCAAT TTGGAGGAGA CACTTGTTGG TCATCTTCCT^GAG^^ 

CCTCTCGTTA AACCTCCTC7 GTGAACAACC AGTACAAGGA GCTCCGGAAA 

BamHI 

6851 TTGGCCAGCT GGCGCCTGCT GCGCGACGGC GAGCTGCTCA CCACCCAGGA 
AACCGGTCGA CCGCGGACG:^ CGCGCTGCCG CTCGACGAGT GGTX3GGTCCT 

BamHI 

6901 TCCGTCCCCC TTTTCCTTTG TCGATATCAT GTAATrAGTT ATCTCACGCT 
AGGCAGGGGG AAAAGGAAAC AGCTATAGTA CATTAATCAA TACAGTGCGA 

^^^^ l^^^^"^^ CCCTCCCCCC ACATCCGCTC TAACCGAAAA GGAAGGAGTT 
ATGTAAGTGC GGGAGGGGGG TCTAGGCGAG ATTCGCTITr CCTTCCTCAA 

^^^^ AAGTCTAGG7 CCCTATTTAT TTTTTTATAG TTATGTTAGT 
TCTGTTGGAC TTCAGATCCA GGGATAAATA AAAAAATATC AATACAATCA 

'^^^^ ^^^^S^^ TTATTTATAr TTCAAATTTT TCTTTTTTIT CTC^ACAGAC 
TAATTCTTGC AATAAATATA AAGTTTAAAA AGAAAAAAAA GACATGTCTC 

S^Tf^^ ATGTAACAT? ATACTGAAAA CCTTGCTIGA GAAGGTITIG 
CGCACATGCG TACATTGTAA rATGACTTTT GGAACGAACT CTTCCAAAAC 

Hir.dril 

7151 GGACGCTCGA AGGCTTTAAT TTGCA 
CCTGCGAGCT TCCGAAATTA .-ACGT 
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^ V!^^^ GAAAGTGGC3G GGGAAAAAAT TTTAAGCAGT TCACAAAACC 
.... CTTTCACCCC CCCTTTTPTA AAATTCCTCA AGTOTTTtS 

V^S^^:^^ TATATCGACA AAGATGATTG TATTTTCCCG ACACCAAA^T 
AAGGTTTTrT ATATACCTGT TTCTACTAAC ATAAAAGGGC TGTCGTITTA 

^^^.^ TATGAGAAAG TTAAATGTAA CGTTACAATT TATGTITATT ' 
GTATTAATTA ATACTCTTTC AATTTACAIT GCAATCTTAA ATACAAATAA 

AAGCGATTTA TGATTTTTCC GAAATCAAAA TTTrriTTAG ' 
ACTTCCACTT TTCGCTAAAT ACTAAAAAGG CTTTACTTTT AAAAAAAATC 

201 GTTTATTTTT TTTGTCGGGC .^AAGAAAAAC TCAACAAGGA TTArTAAAAT " 
.... f ^'^'^ AAACAGCCCG nTCTlTrro ACTTOTTCCT AAlIIJJfS 

ECORZ 

Hn^TT TGTTTGTGTC TGGAGAATTC ATTCCTCTCT CATCTTCACA 
AAAACCACAA ACAAACACAG ACCTCTTAAG TAAGQAGAGA GTAGAAGTCT 

Si^7^TTT-'^° ACATCTGACA CGATTCATGA TAGTTCGGrr TCCGGGGTTC 
GTTACAAATC TGTAGACTGT GCTAAGTACT ATCAAGCCAA AGGtoScAAC 

351 GTGTTTAGTT TTCGTTTTTC TTTTTTTTTC GAAAGAATGT TTTAGCTCAT 
CACAAATCAA AAGCAAAAAG AAAAAAAAAC CTTTCTTACA AAATCGAGTA 

I^TITTEr' TCTTCATTCA .:^rAGTTTTGA AAGAATTTCC CGACTTGTTA 
ACCAAAAGAA AGAAGTAAGT T.^^TCAAAACT TTCTTAAACG GGTCAACAAT 

ATAAAATTAA ACTTTGATAT AAAATAGAGT TTGAAAGirr 
AATGTTAGTA TATTTTAATT TGAAACTATA TTTTATCTCA AACTTTCAAA 

501 CCCAGATCCT TTTTGATTTC TTrGTAAATT TTTTTTTCTC CCACATATAC 
GGGTCTAGGA AAAACTAAAG AAACATTTAA AAAAAAAGAG GGTGTATATG 



PstI 



^f^^J^ ACCGATTTTT .:i7.:^GAAAGA GTTATACCCT GCAGCTCGAC 
TGTGTATGTT TCGCTAAAAA TATTCTTTCT CAATATCGGA CGTCGAOTG 



PstI Hindlll 



Aval 

601 CTCGACTGTT TAAACCTGCA GGCATGCAAg'cttGGCCAAA AAGGCCTml 

.... . ^"""^ ArrrcGACGT ccgtacgttc gaacogStt 
Aval 

?SJgS^G "^^^J^. CTCCTCCAAA TTGCTCTCCT GTTC-rcCTK: 
CCTTGTAC7G GTTGTTCACA SAGGAGGTTT AACGAGAGGA CAACACGAAG 

IHEJST^f^^ CTCTTTCCAT GAGCTACAAC TTGCTTGGAT TCCTACAAAG ' 
AGGTGAxCiC GAGAAAGGTA CTCGATCTTG AACGAACCTA AGGATGTTTC 

TTCGTCGTTA AAAGTCACAG TCTTCGAGGA CACCGTTAAC TTACCCTCCG 

S™-J^ r^I^™ ACX3ATGAACT TTGACATCCC TGAGGAGATT " 
A\CTTA.GAC GGAGTTCCTG TCCTACTTGA AACTCTAGGG ACTCCTCTAA 
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Psci 



g™ 

ss? jjssns s™ js^j^ is™ ■ 
SIS sss sss? ■ 

iS^^S J™ ■ 

_ s?™ is™ i~ • 

?™' 

?K? ™n' j™ • • 

SSJ' • " 

. ^ssi '^si ■ ■ 

55S?fift?5?:^ CTGCATATCA ^J^GGACACTA GAAGATTTTG AAATTrTTAT 
.... !^ GACGTATACT TTCCTGTCAT CrTCTAAAAC tSISSS 

i^j^StIs jissi^' 

~wxAwi (wAATAAAAAT -AA.\TAAATTT AAAATAAAAC CTTTTATTTA 

SmaX 
BamHX 



^''^^ Aval 



_ isns i~ 

Xmal ' 

Smal 
Aval 

^^^^I^ ™CTTTTT GGCCAAGCTC GAATTTCGAG 



«^CCGCGAT CCGCCGGCGA -CCGGAAAAA CCGGTTCGAG CTTAAAGCIC 
Xiial 
Smal 

-f!!^f Ava:~~ clal 

SJSSScS Il^I^^iirS^^-^^^^ CCGTCCCCCT TTTCCTTTGT 
CTTAAGCTCG AGCCATGGGC CCCCTAGCTA GGCAGGGGGA AAAGGAAACA 
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1551 CGATATCATG TAATTAGTTA TGTCACGCTT ACATTCACw r«r-nv-r-,vv^. 
.... ATTAATCAAT ACAGlSSI JSSSS SJSSSS 



GTAGGCOAGA TJ«^C CTI^d^^? ^^^^^^ ^^^SSS 

SItI!!:^!! ITT"^^^ TATCTTAGTA "n-AAGAACGT TATTTATAW 
.... .^^^ AAAAATATCA ATACAATCAT AATTCTTCCA ATAAATATAA 

^"^"^ ISSl^Fr^ CTTTTTTTTC rCTACAGACG CGTGTACGCa' TCTAACATOA 
.... . GAAAAAAAAG ACATCTCTCC GCACAI^ aS^^SSt 

I^^^l^^^ii^t^ CTTGCTTGAG A:^GGTrTaX3G' ckcGC^ICGAA GG^AACT 
.... GAACGAACTC TTCCAAAACC CTCCGAGCIT oSgaAaSS 

CTTGGCGTAA TCATGGTCAT AG^^CriicC TCltiTisAAAT 
.... . GAACCGCATT AGTACCAGTA TCGACAAAGG aSSSJ^ 

ISIJIS^ I^n^^ ^^=^*=^^^ ""^''^ 

ACAATAGGCG AGTGTTAAGG TGTGTTGTAT GCTCGGCCrr CGTATTTCAC 

190X TAAAGCCTGG GGTGCCTAAT GAGTGAGCTA ACTCACATTA Axi ' ■ ' 

.... JSSSUJ JSSSS 

1951 GCTCACTGCC CGCTTTCCAG rCGGGAAACC TGTCGTtSCCA r-LAiT^J^ ' 

.... .^^^ °f ^^^^^'^ '-^^ ISSJS^ ???sss? 

TCGGCCAACG CGCGGGGAGA QCXOsir^ GTATTCGG^ 
.... . 7^^, AGCCGGTTCC GCGCCCCTCT CCgScaaSg SJSSS 

2051 CTCTTCCGCT TCCTCGCTCA CTGACTCGCT GCGCTCGCyrc r-^^JJ^ 

... - !'!^!'''. ^^'^^'^ oactgagSI ?S?SSSS SIS^ 

Clal 



2^5f^HS*^ ATCAGATCGA rCTCACTCAA AGGCGGTAAT ACGGTTATCC 
.... J^':'^ TAGTCTAGC7 ACACTX^VGrX TCCG^SS tSSISS 

^SSSif^TSS ?S5^T:^=^ -=^GAAC 



TCTCTTAGTC CCCTATTGCG rCCT^^i^^ ^A^S^^?? 



AAGGCCAGCA 
ITCGT 



^^"^ ii^?ESS!iS^ AACCGTAAAA AGGCCGCGTT GCTXSGCGTTT TTCCATt^ 
.... ."^'i^^^*: TCCGGCGCAA ^SSsSJI SSSJS 

S^SSS^ I^^SH^^E^^? =^^^-^TC GAoi^ 
.^^^^^ ACTGCTCGTA GrCTTTTTAG CTGCGAGTTC AGTCTCCACC 

CAGGACTATA AAGATACCAG GCGTTTCCCC CTGGAAGCTC " 
.... . GTCCTGATAT TTCTAIXSGTC CGCAAAGGGG S^SJSS 

2351 CCTCGTGCCC TCTCCTGTTC Ct^ACCCTGCC GCTTACCGGA TACCTCTCCG ' 
.... . ^ AGAGGACAAG Z^CTGGGACGG CGAA-TCGCCT AtSaSS 

SmSSi 115?^^^=^ OTGGCGcrrr ctcatagctc acg(^agg ' 
. ^ aagcccttcg :accgcgaaa gagtatcgag tccgacatcc 

ApaLI 

SSSSI ^221°^^^- ~^CGCTCC AAGCTGGGCT Gl^^^I^ 
^ ^ ATAGAGTCAA GCCACATCCA C-CAAGCGAGG TTCGACCCGA CACACGTCCT 
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r^^^S^'^ ''''^^^ A^'^'^T^^ 
TGGGGCX5CAA GTCGGCCTGG CGACCCGGAA TAGGCCATTC ATAGCAGAAC 

T^^^^^ GGTAAGACAC GACTTATCGC CACTGGCAG<i ' ^<:^^:ioSt ' 
TCAGGTTGGG CCATTCTGTG CTGAATAGCG GTGACCGTCG TCGctSoCA 

^^^S^^ GCAGAGCGAG GTATGTAGGC GGTCCTACAG ACTrTCTTGAA " 
.... CGTCTCGCTC CATACATCCG CCACGAltSTC TCAAGaJSJ 

^^^^ AACTACGGCT KCPSTVPOfiAG GACAGTATTT GGTATCTCCG " 

.... TTGATGCCGA TCTXSATCITC CTCTCATAAA oSSSSS 

^''"^ gISS^I^ 552^°"^''^ TTCGGAAAAA GAGTTCGTAG 'cTCniilwi:' ' 
GAGACGACTT CGGTCAATGG AAGCCTTTTT CTCAACCATC GAGAACTaS 

^^^^ S^SiS^tS!^ CCACCGCTGG TAGCGGTGGT lilXTlWriT GCAAGCAGCA ' 
.... ^^7^ GGTX3GCGACC ATCCCCACCA AAAAaIcAAA SGTrSroS 

<-i-AATGCGCG TCTTTTTTTC CTAGAGTTCT TCTAGGAAAC TAGAAAAGAT 

2851 CGGGGTCTGA CGCTCAGTGG AACGAAAACT CACGTTAAGG GATTTTCG^ 

.... rnscTTiTCA SSS???? SISSSS 

TACTCTAATA GTTTTTCCTA GAAGTGGATC TAGGAAAArP TAATTTTTAC 

^nH^ l^^"^^- STATATATGA GTAAACCTGG l^CAGT^ 
TTCAAAATTT AGTTAGATTT CATATATACT CATTTGAACC AGACTOICAA 

^iS^'^'^^ AATCAGTGAG GCACCTATCT CAGCGATCTG TCTAmcGT 
_ _ ^ ,^^ACGAA TTAGTCACTC CGTXX5ATAGA GTCGCTAGAC IStISS 

TTGCCTGACT CCCCGTCGTG TAGATAACTA CG^TACGG^ 
AGTAGGTATC AACGGACTGA GGGGCAGCAC ATCTATTGAT GCTATG^OCT 

TCTGGCCCCA GTGCTGCAAT GATACCGCGA GACCCACGCT 
.... AGACCGGGGT CACGACGTTA CTATCGCGCT CtSgSSS 

^^^^^ AGATTTATCA GCAATAAACC AGCCAGCCGG AAGGGCCGAC 
gtcgccgagg TCTAAATAGT CGTTATTTX^ TCGGTCGGCC ttcctccctc 

GCCTCTTCAC CAGGACGTTG AAATAGGCGG AGGTAGGTCA GATAATTAAC 

^^^^ GCTAGAGTAA GTAGTTCGCC AGTTAATAGT "tTGCGOIACG 

.... .^^!'!^': ^'^^^A^ CATCAAGCGG TCAATTA^S aSSSJS 

n^n^*^^ tgctacaggc atcgtggtct cacgctcgtc 'gtttggtatc * 
.... ^/^'''^^ acgatgtccg tagcaccaca gtgcgagcag caaacSta? 

^n^^rJt ^ST^cggttc ccaacgatca aggcgagtta catgatcccc " * " 
cgaagtaagt cgaggccaag ggttgctagt tccgctcaat gtactagggg 

^'^T^'^ f!f!^«^GG TTAGCTCCTT CGGTCCTCCG ATCG-mSTCA 
.... . TTTTTTCGCC AATCGAGGAA GCCAGGAGGC TAGCAaSS 

^"^^^ ^^t^, GGCCGCAG7G 7TATCACTCA TCGTTATGGC AGCACTCCAT " " " 
CTTCATTCAA CCGGCGTCAC AATAGTGAGT ACCAATACCG TCGTGACGTA 
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3501 AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG TGACTGCTXSA 
TTAAGAGAAT GACAGTACGG TAGGCATTCT ACGAAAAGAC ACTGACCACT 

3551 GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTCCT 
CATGAGTTGG TTCAGTAAGA CTCTTATCAC ATACGCCGCT GGCTCAACGA 

3601 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA 
GAACGGGCCG CAGTTATGCC CTATTATGGC GCGGTGTATC GTCTTGAAAT 

3651 AAAGTGCTCA TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT 
TTTCACGAGT AGTAACCTTT TGCAAGAAGC CCCGCTTTTG AGAGTTCCTA 

ApaLI 

3701 CTTACCGCTG TTGAGATCCA GTTCGATGTA ACCCACTCGT"GCACCCAACr 
GAATGGCGAC AACTCTAGGT CAAGCTACAT TGGGTGAGCA CGTGGGTIGA 

3751 GATCTTCAGC ATCTTrTACT TTCACCAGCG TTTCTGGGTG AGCAAAAACA 
CTAGAAGTCG TAGAAAATGA AAGTGGTCGC AAAGACCCAC TCGTITTTCT 

3801 GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC GGAAATGTIG 
CCTTCCGTTT TACGGCGTTT 7TTCCCTTAT TCCCGCTGTG CCTTTACAAC 

3851 AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
TTATGAGTAT GAGAAGGAAA A^VGTTATAAT AACTTCGTAA ATAGTCCCAA 

3901 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA 
TAACAGAGTA CTCGCCTATG TATAAACTTA CATAAATCTT TTTATTTGTT 

3951 ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA 
TATCCCCAAG GCGCGTGTAA AGGGGCTTTT CACGGTGGAC TGCAGATTCT 

4001 AACCATTATT ATCATGACAT TAACCTATAA AAATAGGCGT ATCACGAGGC 
TTGGTAATAA TAGTACTGTA ATTGGATATT TTTATCCGCA TAGTGCTCCG 

4051 CCTTTCGTCT CGCGCGTTTC GGTGATGACG GTGAAAACCT CTCACACATG 
GGAAAGCAGA GCGCGCAAAG CCACTACTGC CACTTTTGGA GACTGTGTAC 

4101 CAGCTCCCGG AGACGGTCAC ACCTTGrCTG TAAGCGGATG CCGGGAGCAG 
GTCGAGGGCC TCTGCCAGTG TCGAACAGAC ATTCGCCTAC GGCCCTCGTC 

4151 ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTCGC 
TGTTCGGGCA GTCCCGCGCA GTCGCCCACA ACCGCCCACA GCCCCGACCG 

ApaLI 

4201 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCa"cCATATCGAC 
AATTGATACG CCGTAGTCTC GTCTAACATG ACTCTCACGT GGTATAGCTC 

4251 GCTCTCCCTT ATGCGACTCC TGCATTAGGA AGCAGCCCAG TAGTAGGTTG 
CGAGAGGGAA TACCCTGAGG ACGTAATCCT TCGTCGGGTC ATCATCCAAC 

4301 AGGCCGTTGA GCACCGCCGC CGCAAGGAAT GGTGCATGCA AGGAGATGGC 
TCCGGCAACT CGTGGCGGCG GCGTTCCTTA CCACGTACGT TCCTCTACCG 

4351 GCCCAACAGT CCCCCGGCCA CGGGGCCTGC CACCATACCC ACGCCGAAAC 
CGGGTTGTCA GGGGGCCGGT C-CCCCGGACG GTGGTATGGG TGCGGCTTTG 

^"^^^ fii^SS^^^* AGGAATTGAT TTGGATGGTA TAAACGGAAA CAAAAAAAAG 
TTCGTGATTA TCCTT.AACTA A-.CCTACCAT ATTTGCCTTT GTTTTTTTTC 
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4451 AGCTGGTACT ACTTTCTTTA AV^TTATTTT ATTATTTGAT TTTATTTAAT 
TCGACCATGA TGAAAGAAAT TTTAATAAAA TAATAAACTA AAATAAATTA 



4501 AGTATATATT ATATTTTGAA CGTAGATTAT TTTGTTGAAA GTTGCTCTAG 
TCATATATAA TATAAAACTT GCATCTAATA AAACAACTTT CAACGACATC 



4551 TGCCATTGAT TCGTAACACT AAT TC TGTAT TAGTCATTCC TCTTGTTTGA 
ACGGTAACTA AGCATTGTGA TTAAGACATA ATCAGTAAGG AGAACAAACT 



4601 TAGTATCCAA AAAAACGGCT ATTTTTTTGC AATCTTATTT CCTGCATATT 
ATCATAGGTT TTTTTGCCGA TAAAAAAACG TTAGAATAAA GGACGTATAA 



4651 ATACAGATAA CATAATGAAA GAAAAAATCT TTTTTTTTGT TCTTCAATGA 
TATGTCTATT GTATTACTTT CTTTTTTAGA AAAAAAAACA AGAAGTTACT 



4701 TGATTTCAAC CATTCTTTTA AACATTGATC AATTCCTGAG CAACAACCXX: 
ACTAAAGTTG GTAAGAAAAT TTGTAACTAG TTAAGGACTC GTTGTT G GGG 



4751 ATACACACTG GTTTATATAC CGCCCCTTTT ACAGTTGAAG AAAGAAATAG 
TATGTGTGAC CAAATATATG GCGGGGAAAA TGTCAACTTC TTTCTTTATC 



4801 AAATAGAAAT AGCAAACAAA AGATATGACA GTCAACACTA AGACCTATAG 
TTTATCTTTA TCGTTTGTTT TCTATACTGT CAGTTGTGAT TCTGGATATC 



4851 TGAGAGAGCA GAAACTCATG CCTCACCAGT AGCACAGCGA TTATTTOSAT 
ACTCTCTCGT CTTTGAGTAC GGAGTGGTCA TCGTGTCGCT AATAAAGCTA 



4901 TAATGGAACT GAAGAAAACC AATTTATGTG CATCAATTGA CGTTGATACC 
ATTACCTTGA CTTCTTTTGG TTAAATACAC GTAGTTAACT GCAACTATGG 



Aval 

4951 ACTAAGGAGT TCCTCGAGT7 iATTGATAAA TTAGGTCCTT ATGTATGCTT 
TGATTCCTCA AGGAGCTCAA ITAACTATTT AATCCAGGAA TACATACGAA 



5001 AATCAAGACT CATATTGATA TAATCAATGA TTTTTCCTAT GAATCCACTA 
TTAGTTCTGA GTATAACTAT ArTAGTTACT AAAAAGGATA CTTAGGTGAT 



5051 TTGAACCATT ATTAGAACTT "CACGTAAAC ATCAATTTAT GATTTTTGAA 
AACTTGGTAA TAATCTTGAA AGTGCATTTG TAGTTAAATA CTAAAAACTT 



5101 GA TAGAAAA T TTGCTGATAT TC-GTAATACC GTAAAGAAAC AATATATTCG 
CTATCTTTTA AACGACTATA ACCATTATGG CATTTCTTTG TTATATAACC 



5151 TGGAGTTTAT AAAATTAGTA GTTGGGCAGA TATTACCAAT GCTCATGGTC 
ACCTCAAATA TTTTAATCAT CA.\CCCGTCT ATAATGGTTA CGAGTACCAC 



5201 TCACTGGGAA TGGAGTGGTT ^iAGGATTAA AACAGGGAGC TAAAGAAACC 
AGTGACCCTT ACCTCACCAj^^. CTTCCTAATT TTGTCCCTCG ATTTCTTTGG 



5251 ACCACCAACC AAGAGCCAAG .-.3GGTTATTG ATGTTAGCTG AATTATCATC 
TGGTGGTTGG TTCTCGGTTC TCCCAATAAC TACAATCGAC TTAATAGTAG 



5301 AGTGGGATCA TTAGCATATG C-AGAATATTC TCAAAAAACT GTTGAAATTG 
TCACCCTAGT AATCGTATAC CTCTTATAAG AGTTTTTTGA CAACTTTAAC 



5351 CTAAATCCGA TAAGGAATTT ^TTATTGGAT TTATTGCCCA ACGTGATATC 
GATTTAGGCT ATTCCTTAAA C.:;.\TAACCTA AATAACGGGT TGCACTATAC 
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^S^S*? IS^II^ ^^^^ 

v^AA^ ACTAACCX5AA TAATACTGTG GACCTCAACC 

" " Js= -™ j^ig ■ 

s™ ■ 

sssgs' Si ■ 

. ■ 

sns js~ '~s^ '^^^ ' ' 
si^sjf ™j ~j sss ■ ■ 
is ?™ ■ ■ 

Sif^s jgssss' is?^ ■ ■ 
ssss • • • 

"°; sg' s?^?^' "sii^j?^ " " • 

. .sss ssi^ ™? 'sg^ • • • 

" °: . ~§ ■ ■ " 

s??i§?si • ■ • ■ 

, siijs ~^ '^gsijs ■ ■ ■ ■ 



EcoP.I 



--^^wirtA it.TCTTACCC i..-u^GAATAA CCTACAGATC TAACAAACAA 



ApaLI 



Irrl^™^ TGT^CAAA PJ^CC-TTCGA TGGATCATCA GAAGATATTT 
.... .""^^"^^ ACACGTGTTT TTGCAAACCT ACCTACTAGT SJSmIS 

^^^^ II-^5IT^^ CTCTAA.:^TAT A;^.GA.VVTGAT GCTTGAAAAA CCAGACAGA;^ 
■ . . . . °^*'^ATA TTCTTTACTA CGAACTTTT? SiSS^JJ 

?II???SIg taaccaaata ■ 

_ TTTTTAACCA .lACACTCCA TAATCAGTTG ATTGGTrTAT 
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6351 ACAATGCAAA CCGGTTGATA CATTTCATTT TGAAAATAAT GAAACTGGAA 
TGTTACGTTT GGCCAACTAT GTAAAGTAAA ACTTTTATTA CTTTGACCTT 

6401 TTGGATGACC AGCACACAAA CACATAAAGT AATTATGGGA ATTAC3AAGCG 
AACCTACTGG TCGTGTGTTT GTGTATTTCA TTAATACCCT TAATCTTCGC 

6451 AACATAGAGG AGTACTTGGC CACGAACAGA ATACAAGTGG GAACACTATT 
TTGTATCTCC TCATGAACCG GTGCTTGTCT TATGTTCACC CTTGTGATAA 

6501 TTCTCCATTG TTTTAGTTCT GrTTTTTTGT CAGCCTAGTT TTGTGCTATG 
AAGAGGTAAC AAAATCAAGA CAAAAAAACA GTCGGATCAA AACACGATAC 

Hindlll 



6551 TGTAAAAAAT ATTGCCAAGA A^AAAAGCTT GTTTTGTGGC CAGTGTCCGA 
ACATTTTTTA TAACGGTTCT TTTTTTCGAA CAAAACACCG GTCACAGGCT 

6601 AAAAAATTTT GGGGAATCTT CGGATTAATT TATGTTTTCA 
TTTTTTAAJUV CCCCTTAGAA GCCTAATTAA ATACAAAAGT 
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CACTGCCAGAGTTC AAAGATTATGTTA '-'^aa i 

CGGTrTGAATCCAAACCACGITGAACCAGTTGCTATrACCCAAAAAGTrATATC 
AGGTGTITACCAGGGGGTrACTACTA 

TTGAGTTGGACAACTrCGCTGCAGAAATTGCTGCTACAATGACAACAATTCAC 
CCAGATTACGCTGTCnTAGCCGCTAGA 

ATTGCCGTATCAAAnTACATAAGCAAACCACCAAACAGTATrCCAAAGTGTC 
TAAGGATTTATATGAATACATTAATCC 

I^^i^^^^'^'^^'^^^^^^^ATGA-nTCCAAGGAAACCTACGACATCATrAT 
GGAACACGAAGATGAAlTTAAACTCAG 

CCATTGTrrACGACAGAGATTTTAACTACAATTATTITGGGTTCAAGACTTrGG 
AAAGATCATAnTGTTACGTATCAAC ^^^^ i H 

GGTAAGGTTGCTGAAAGACCACAACATTTGATCATGAGGGTTGCTGTCGGTAT 
TCACGGTAATGATATACCAAGGGTCAT 'Jv/iAi 

TGAAACCTATAACTTGATGTCTCAAAGATTCTTCACCCATGGTrCTC C 1 i Gi l l A 
nTAACGCTGGTACACCAAGACCAC 

AAATGTCCTCATGTrrCTTGCTTGCTATGAAGGATGATTCTATrGAAGGTATIT 
ACGACACnTGAAATCGTGTGCTTTG 

ATCTCAAAAAGTGCTGGAGGAATCGGTTTACACATCCACAACATTCGTTCTACC 
GGTGCTTACATTGCTGGTACCAATGG 

TACTTCTAATGGTATTATTCCAATGGTAAGAGTATTCAATAACACTGCACGTTA 
TGTCGAC CAAG GTGOTAACAAGAGAC 

CTGGTGCCTTTGCCITGTACTrAGAACCATGGCACAGTGACATITTTGATTTCA 
TTGATATTAGAAAGAATCACGGTAAA 

GAAGAAATCAGAGCCAGAGATTTGTTCCCAGCTTTGTGGATTCCAGATTTGTTC 
ATGAA AAGA GTTGAACAAAATGGTGA 

CrGGACnTTATTCTCACCAAATGAGGCCCCAGGCTTGGCTGATGTTrATGGTGA 
CGAATTCGAAGAATTATACACCAAAT 

ACGAAAAAGAAAACCGTGOTAGACAGACCATCAAAGCTCAAAAATTGTGGTA 
TGCTATnTGGGAGCCCAAACTGAAACA 

GGTACCCCATTTATGTTATATAAAGATTCATGTAACAACAAATCCAACCAAAA - 
GAACTTGGGTATrATCAA\TCTrCCAA 

CTTGTGTTGTGAAATTGTTGAATATTCTGCTCCAGATGAAGTTGCTGTTTGTAA 
CTTGGCrrCCATTGCCTTGCCATCAT 

TTGTTGAAAATGATGAAA\.AAGTACTTGGTACAACTTTGACAAATTACATCAG 
GTCACTAAGGTTGTCACCCGTAACTTG 

AACAGAGTTATTGACCGTAACCATTACCCAGTCCCAGAAGCTGAAAGATCAAA 
CATGAGACACAGACCAATTGCTTTGGG 

TGTTCAAGGTTTGGCTGATGCCTTTATGGAATTGAGATTACCATTTGACTCTCA 
AGAAGCTAGAGAATTGAACATTCAAA 
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TTTTTGAGACTATCTACCATGCTGCTGTTGAAGCTTCAATTGAATTGGCTAAAG 
AAGAAGGTGCCTACGA.A\ CCTATCG A 

GGTTCrCCAGCCTCTCAAGGTTTATTACAATTTGATTTGTGGAACAGAAAACCA 
ACTGAATTATGGGATTGGGATACATT 

AAAACAAGATTTGGCCAA-ACATGGTATGAGAAACTCCTTGTTGGTTGCACCAA 
TGCCTACTGCTTCCAC ATCAC AAATTT 

TGGGTAACAATGAATGTTTTGAACCATACACTTCTAACATTTACTCTAGAAGAG 
TATTAGCTGGAGAATTCCAAATTGTC 

AATCCATATTTATTOA.AGGACTTGGTTGATTTGGGTGTCTGGAACGACGCTATG 
AAAAGTAGTATTATTGCTAACAATGG 

TrCTATCCAAGCCTrACC.A.AACATCCCTGATGAAATCAAGGCATTGtACAAAA 
CTGTCTGGGAAATCTCAC.A.AAAACATA 

TTATCGACATGGCTGCTGATAGAGCAGCATTTATTGATCAATCTCAATCATTAA 
ACATTCACATCAAAGATCCAACAATG 

GGTAAATTAACCAGTATGCACTTCTACGGTTGGAAGAAAGGTTTAAAGACTGG 
TATGTACTACTTAAGAACACAAGCTGC 

CAGTGCTGCTATTCAATTTACCATTGATCAAAAGATTGCTGAGACTGCCGGTCA 
TACGGTTGCAAACTTGGACAAATTAA 

ACATTAAGAAATATGTrAACAAAGGAAGAGTTGAGAGTGAGAATACCAGTGAT 
GCTCCATACAAGTCACCATCAACCGAA 

CCAACCTCATTAGAAAGTTCAGTTGCTGATTTGAAAATAAAAGATGAAGGTGA 
AAAGCCAGCTGAAGACAAAACCATTGA 

AGAACTCGAAAATGACATTrATAGTGCCAAAGTTATCGCATGTGCTATTGATA 

ATCCAGAATCTTGTACAATGTGTTCTG 

GT 
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CACCCAGATA AGATT TGTGACCAAGT 

CTCCGATGCCATTTrAGATGCTTGTTTAGCTGTTGATCCATTGTCAAAAGTTGCT 
TGTGAAACTGCTGCCAA.\ACCGGTA 

IS™'^'^^^ ^ ^ ^ ^GGTGAAATTACCACTAAAGCTCAATTGGA-rTATCAAAAAA 
TCATTAGAGACACCATTAAACACATT 

GGTTACGACGATTCTGAAAAAGGTTTTGATrACAAGACTTGTAACGTCTrGGTr 
GCAATTGAACAACAATCTCCAGATAT 

TGCTCAAGGTTTACATTACGAAAAAGCTTTGGAAGAGTTGGGTGCTGGTGATC 
AAGGTATTATGnTGGTTATGCCACCG 

ATGAAACCGATGAAAAATTGCCATTGACCAnTTATrGGCCCACAAATTGAAT 
GCTGCCrrGGCTTCTGCCAGAAGATCA 

GGTTCCTTGCCATGGTTGAGACCAGATACCAAAACCCAAGTCACCATCGAGTA 
TGAAAAAGATGGTGGTGCAGTTATCCC 

AAAAAGAGTCGACACAA.1TGTTAnTCCACTCAACATGCCGAAGAAATCACCA 
CCGAAAATTTGAGAAAAGAAATTATTG 

AACATATCATCAAGCAAGTCATCCCAGAACATTTATTAGACGACAAAACTATC 
TACCACATTCAGCCATCAGGCAGATTC 

GTCATTGGTGGTCCCCAAGGTGATGCTGG-nTGACTGGTAGAAAGATCATTGTr 
GACACCTATGGTGGTTGGGOTGCACA 

TGGTGGTGGTGCCrrCTCAGGCAAGGATTTCTCCAAAGTTGATAGGTCTGCTGC 
TTATGCCGCTCGGTGGGTTGCTAAGT 

CGTTGGTGACCGCCGGATTGGCCAAAAGGGCCTTGGTGCAGTTCTCCTATGCTA 
TTGGGGTrGCTGAACCCACCAGCATT 

TATATAGACACCTATGGGACATCTAAATTGAGCACCGAAGCCCTTGTAGAAAT 
TATCAAGAATAATTTTGACTTACGCCC 

TGGCGTAATTGTAA.^G.A.ATTAGATTrGGCTCGTCCTATTTArnTAAAACCGC 
TTCTTACGGACATriTACTAACCAAO 

AAAATTCTTGGGAACAACCAAAAAAATTAAAATTT 
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1 KY^/^KRDGRv EFVRFDKITA SVQKLCYGLW Pi.-HVSPyAIT CKVZSCT/vqg 

31 s'VTIELDN-;; AZL=w2iT«CTr nPDVAVLAAR ZWIZMZMmi TKQYSIG/SKS 

101 LYSyrNPKTC IHS7XISXET YDIIMEHSDE LNSAI^/VDRD PT/VWrorX? 

151 LSP.5YLLRI:; Gr/ASH?CKL IMRVAVGIHC KDIPR^'IETV NUMSQRF?TH 

2 01 GSPCiF:iA.:r: pp.^iMsscrL iamkddsieg irorLKscA!^ isksaggxgl 

2 51 HIKNIR5TGA YrA3TKGTS:7 GIIPiryPVFN NC'AAYVD'JGG CIKP-POAFALY 

3 CI tSykKSSIFD rlOIRXNHCK 2EIRAJvDt*?P ALV/IPDLFWK K'/EgNGCWTI- 
3 51 FSPKEAPCtA rWGCE7B2L YT7CYSKSNRG RCTIKAQKLW YAILGACCST 
401 GTPPMLYXDS CTCr^sr^aKKL GIIKSSNLCC Sr/2Y2APDE VAVCNLASIA 
451 LPS5\r2NrSK 3TV/^T^XI*^^ QVTXV-^rrP^ •TO'/rD*WHY? VPEJlSRSK>iR 
SOI KR?lA:*GVgG I-^AfMZIRL P7DSQSA33I.- MgrFETIYH AA-/SASrSLA 
£51 KESGAYSTY? GSPASCGLLQ FDZ-CV^XRKFTE LWDWDTLXQD 1JUCHG^C^^'SL 

60 X LVAPKPTASr S;I-G^^•ISC? spytsniysk s^/lagsfc-iv w?y-.lkoi.vi> 

6*51 lG^iTO.-C!A3r-:S SriAITN-GSIQ Al.P:JZ?D£rX AI^/KTVA'EIil QKXIIDMAAD 

701 RAAFIDSSQS L-™HrXDPTO GXLTSMHFYG WKXGLKTGMY VZJITQAASAA 

751 igrTXC^KIA ZrAwHTVA-\X rr^VIXKY^^'N KGRVZSENTS DAPYKSPSTS 

8C1 PTSL23SVAC l/.-X^IGEXP AZDXTIEELE KDIYSA:0/IA CAIENPESCT 

esi Mcsc 
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1 752S^,r:2CKC 0KICCQV5DA l^ACLAVCF LSKv-ACSTAA 

51 KT<3;ir>r/r.-s :-t:<a2ldyq xr:Fj>TixKi •sydcses'sfd y;^cNt,iyA.i 

131 EQCSPDIAiO £:-iVrKAI.2SL SACOQOrrirG VATDSTCE-K. PiTIX-LAK-a 
151 rCAAIASARSS 35Z?V.-L?.PC? KrQVTISYSX OCGAVIPKRV rTIVIST^KA 

201 SairxiMiRy. E?r£Hrix.3^/ ipekllpdkt irsiapscRF viggpcgcao 

231 i-TGRKIIvT? :£r<r.«AKGGG ArSCKDrSSV OaSAAYAiJlW VAXSLVTAGl. 
3Gi AXaALV-i-SY ATCVASPTSZ YI^VGtsXL SrSALVElIK NKFDuRPGVI 
3 SI \-<21.SI.A?.?r V?:<?ASY'3Hr T>;QE:is».'SCP KJaXF 
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2,8 Candida strains Jasmine Uiaene (85/ll/'97) 
OD glucose (un induced) vs galactose (induced) 
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C. albicans cDNA library screening 12-02-98 
gtucose/maltose vs ga lactose/maltose 
OD (600 nm) YPD Sample 409 
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C. albicans library screening experiment 27/03/98 
glucose/maltose vs galactose/maltose 
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C. albicans library screening experiment 17/03/98 
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2.8 Candida strains Jasmine Uiaene C85/ 11/97) 
OD glucose Cuninduced) vs galactose (induced) 
^tan 55 
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2.8 Candida strains Jasmine Viaene (85/11*^97) 
OD jglucose (uninduced) ms galactose (induced) 
^tam 58B 
Lin - 
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C. albicans library screening experiment 31/03/98 
gtucose/maltose vs ga lactose/maltose 
sample 8CP 
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2.8 Candida strains Jasmine Uiaene (e5/ll/'97) 
ODjrlucose (uninduced) vs galactose (induced) 
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C. albicans library screening experiment 21/11/97 
glucose vs galactose 
genom. sample 99g 
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SEQUENCE LISTING 

<110> Janssen Pharmaceutica N.V. 

<120> Drug Targets In Candida Albicans 

<130> 50899/002 

<140> 
<141> 

<150> 98310694.9 
<151> 1998-12-23 

<150> 9817796.7 
<151> 1998-08-14 

<160> 114 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1851 
<212> DNA 

<213> Candida albicans 
<400> 1 



atgtcattag ataattcaac agaaaaccgt gatttggaag aaaaggaaga aattccaaag 60 
aacgaacata acgaacaagg cgaacaaaac gagaacaatg agcatatacc tactttggaa 120 
gataaaccat tgaaggaata tattggtatt agtattttgt gtttccttat tgcctttggt 180 
ggtttcgttt ttggtttcga tactggtacc atttctggtt tcattaacat gactgacttt 240 
ttagaaagat ttggtggtac taaagctgac ggtactcttt acttttccaa cgttagaact 300 
ggtttattga ttggtttgtt caatgtgggt tgtgccattg gtgcattatt cttgtccaaa 360 
gtcggtgata tgtacggtag aagagttggt atcatgactg ctatgatcat ttatattgtt 420 
ggtattattg ttcaaattgc ttctcaacat gcttggtatc aaatcatgat tggtagaatt 480 
atcactggtc ttgctgttgg tatgttatca gttttgtgtc cattatttat ctcagaggtt 540 
tctcccaaac atttaagagg tacattagtt tattgtttcc aattgatgat taccttgggt 600 
attttcttgg gttactgtac cagttacggt actaagaaat attctgactc cagacaatgg 660 
agaattccat tgggtttatg ctttgcttgg gccttgtgtt tgcttggtgg tatggtaaga 72 0 
atgccagaat ctccacgtta ccttgtcggt aaagatagaa ttgacgatgc taagatttca 780 
cttgccaaaa ctaacaaggt ttctccagag gaccctgcat tataccgtga acttcaatta 84 0 
atccaagctg gtgttgaaag agaaagattg gccggtaagg catcttgggg tgctttaatc 900 
actggtaaac caagaatcct tgaaagagtt attgttggag gtatgttgca atcattgcaa 960 
caatcgactg gtgataacta tttcttctac tacagtacca ccattttcaa gtctgtcggt 1020 
ttaaatgatt ccttcgaaac atctattatc cttggtgtca tcaactttgc ttccactttt 1080 
gttggtattt atgccattga aagattgggt agaagacttt gtttattaac tggttccgtt 1140 
gccatgtcca tttgtttctt aatttactca ttgattggta ctcaacatct ttacattgat 1200 
caaccaggtg gtccaaccag aaaaccagat ggtaacgcta tgattttcat tactgcactt 1260 



1 



wo 00/09695 



PCT/EP99/0599I 



tatgttttct tcttcgcttc tacatgggct ggtggtgtct actccattgt ttctgaactt 1320 
tatccattaa aagtcagaag taaggctatg ggttttgcta atgcatgtaa ctggttgtgg 13 80 
ggtttcttga tttccttctt cacttcattt atcactgatg ctatccactt ctattatggt 1440 
tttgtgttta tgggctgttt agtgttttcc attttctttg tttactttat gatttatgaa 1500 
actaaaggtc ttactttaga ggaaattgat gaattatact ctaccaaggt tgttccatgg 1560 
aaatcagccg gttgggttcc accttctgac gaagaaatgg ttcgtgcaaa aggctatact 1620 
ggtgatatcc acgcagatga agagcaagtt taatcaactc tttgtcaatt aatgctgtac 1680 
ttgttttcat tttatttgct ggcatttaaa gaatacccat agttcagaaa ataaaattga 1740 
aaaatttaaa aaaaaacgca atatcattca ttttttttgt ttttttgaca ataatattaa 1800 
tatgtagtta ccaatgtttt tagattttat atgttttgaa aaaatagttt g issi 



<210> 2 
<211> 648 
<212> DNA 

<213> Candida albicans 



<400> 2 

aacctcttat tcggttctag tgtctcaatt 
atcattattg gcaataaata aatgggtgtt 
aattcaattc caatatggtc atgacaattg 
acaggttaca actattgatt ggttagaagt 
aaatgttggt catatcaatt gaatcatttg 
atctattatc tacaaccacc aagtgataaa 
ggttgtatct attgactaaa actaccctag 
ttatgctggt tgtatctatt aactgcaacc 
caactgttac attgctggta ctacattaag 
ttgtgttaat aaatgctgca cctgctagta 
cattacacac cagacagtgg caaacaaggt 

<210> 3 
<211> 1497 
<212> DNA 

<213> Candida albicans 



ggttatccat taacatctat tcccaactcc 60 
atatctattg gtaataacta aactggtgtc 120 
aaagtgttac tgttctggtt tacatattct 180 
ttggtttcaa catcacctgt tgctaagaat 240 
ttggtgttat ggtaagtaaa tgctggttat 3 00 
tgctgaaccg tagtcaccaa ctgttatgct 360 
ggataaatgc tgaaccgtgg ttaccaactg 420 
accaaatgat aaatgctgaa ccataattac 480 
aataaatgct gcatctacaa gtaccacctg 540 
caactgttgc tggtcatgat agttactaca 600 
tatgtagaaa ccaacgtt S4B 



<400> 3 

gatatctgca gaattcggct tctctctcat 
ctagccacct tgatatggtt tacattaccg 
acttcaaata acacaatatc aatacttaca 
ccatatagca aaacttctaa accgcaaatc 
agagatggag tgccaataaa tttccacagg 
acagacgatt tagtcaggaa tagcaataaa 
actgaatttg caactaccac tgtttcccct 
cttaacacgt tatcaataga gacttcaaca 
attaccattg aagacacacc caaaacacta 
agggatgcat ttgatcaaat taagaaacta 
atgaaagagc aacaaaagag tttcaacgat 
attgttccaa tttatactac acatatcgtc 
gaagaagtaa tggtttcaca tgatactgca 



cttcacacaa tgcattttac aagtagccta 60 
gttcaaagtt tgaatactga atctaggaca 120 
aaccattttc aaatactaaa ggatttgcta 180 
aaggaatcca gaccgttgat taaagttctg 240 
gctccggcta taataatgaa atcgaacaaa 3 00 
acaatggtgc taactgaaat aaaaacgatt 3 60 
acacaagaat ttcaagcact acagataaac 420 
ccaacattcc aatcccatga ctttccaccg 480 
gaaccagaag aatcgtcaga tgctttgcag 54 0 
gaaaaattgg tattggattt gagacttgaa 600 
caattagtgg atatatatac cgcaagaagt 660 
acttcggcga ttccatcgta tgtaccaaaa 720 
ccaattgtaa gtcgtcctag aacagatatt 780 
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ccagtatctc aacgaattga tactatctca aaacataaaa tgaatggaaa aaatatattg 84 0 
aacaacaatc ctccgcccaa ttcagtttta atagttcctc agtttcagtt ccatgaaaga 900 
atggccacca aaaccgaagt agcttatatg aaaccaaaaa ttgtctggac caactttcca 960 
accactactg caacgtcaat gtttgacaat tttattttaa aaaatcttgt tgacgaaacg 1020 
gattctgaaa ttgatagtgg tgaaactgaa ttgtctgacg attattatta ctattatagt 1080 
tacgaagatg atggtaaaga agacgatagt gatgagatta cggctcaaat actattatcc 1140 
aattcagaat taggcacgaa gacgccaaat tttgaggatc cttttgaaca aatcaatatt 1200 
gaagacaata aagtaatatc tgttaataca ccaaagacaa agaaacctac tacaacagta 1260 
tttggcactt ctactagtgc attatcaact tttgaaagta caatatttga aattcccaaa 1320 
ttcttttatg gtagcagaag aaaacaactg agctcattca aaaataagaa cagtacaatc 1380 
aaatttgatg tgtttgattg gatatttgaa agtggtacta ccaatgagaa agtacatgga 1440 
ttagtgttgg tgtctagtgg tgttctacta ggaacttgtc tat tgt teat tttgtag 14 97 

<210> 4 
<211> 485 
<212> PRT 

<213> Candida albicans 
<400> 4 

Met His Phe Thr Ser Ser Leu Leu Ala Thr Leu He Trp Phe Thr Leu 
1 5 10 X5 

Pro Val Gin Ser Leu Asn Thr Glu Ser Arg Thr Thr Ser Asn Asn Thr 
20 25 30 

He Ser He Leu Thr Asn His Phe Gin He Leu Lys Asp Leu Leu Pro 
35 40 45 

Tyr Ser Lys Thr Ser Lys Pro Gin He Lys Glu Ser Arg Pro Leu He 
50 55 60 

Lys Val Ser Arg Asp Gly Val Pro He Asn Phe His Arg Ala Pro Ala 
^5 70 75 80 

He He Met Lys Ser Asn Lys Thr Asp Asp Leu Val Arg Asn Ser Asn 
85 90 95 

Lys Thr Met Val Leu Thr Glu He Lys Thr He Thr Glu Phe Ala Thr 
100 105 110 

Thr Thr Val Ser Pro Thr Gin Glu Phe Gin Ala Leu Gin He Asn Leu 
115 120 125 

Asn Thr Leu Ser He Glu Thr Ser Thr Pro Thr Phe Gin Ser His Asp 
130 135 140 

Phe Pro Pro He Thr He Glu Asp Thr Pro Lys Thr Leu Glu Pro Glu 
145 150 155 160 
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Glu Ser Ser Asp Ala Leu Gin Arg Asp Ala Phe Asp Gin He Lys Lys 
165 170 j^75 

Leu Glu Lys Leu Val Leu Asp Leu Arg Leu Glu Met Lys Glu Gin Gin 
180 185 190 

Lys Ser Phe Asn Asp Gin Leu Val Asp He Tyr Thr Ala Arg Ser He 
195 200 205 

Val Pro He Tyr Thr Thr His He Val Thr Ser Ala He Pro Ser Tyr 
210 215 220 



val Pro Lys Glu Glu Val Met Val Ser His Asp Thr Ala Pro He Val 

240 



225 230 235 



Ser Arg Pro Arg Thr Asp He Pro Val Ser Gin Arg He Asp Thr He 
245 250 255 

Ser Lys His Lys Met Asn Gly Lys Asn He Leu Asn Asn Asn Pro Pro 

265 270 

Pro Asn Ser Val Leu He Val Pro Gin Phe Gin Phe His Glu Arg Met 
275 280 285 

Ala Thr Lys Thr Glu Val Ala Tyr Met Lys Pro Lys He Val Trp Thr 
290 295 300 

Asn Phe Pro Thr Thr Thr Ala Thr Ser Met Phe Asp Asn Phe He Leu 

310 315 320 

Lys Asn Leu Val Asp Glu Thr Asp Ser Glu He Asp Ser Gly Glu Thr 
325 330 335 

Glu Leu Ser Asp Asp Tyr Tyr Tyr Tyr Tyr Ser Tyr Glu Asp Asp Gly 
340 345 350 

Lys Glu Asp Asp Ser Asp Glu He Thr Ala Gin He Leu Leu Ser Asn 
355 360 365 

Ser Glu Leu Gly Thr Lys Thr Pro Asn Phe Glu Asp Pro Phe Glu Gin 
370 375 380 

He Asn He Glu Asp Asn Lys Val He Ser Val Asn Thr Pro Lys Thr 

390 395 400 

Lys Lys Pro Thr Thr Thr Val Phe Gly Thr Ser Thr Ser Ala Leu Ser 
405 410 415 
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Thr Phe Glu Ser Thr lie Phe Glu 
420 

Arg Arg Lys Gin Ser Ser Ser Phe 
435 440 

Phe Asp Val Phe Asp Trp lie Phe 
450 455 

Val His Gly Leu Val Leu Val Ser 
465 470 

Leu Leu Phe lie Leu 
485 



lie Pro Lys Phe Phe Tyr Gly Ser 
425 430 

Lys Asn Lys Asn Ser Thr lie Lys 
445 

Glu Ser Gly Thr Thr Asn Glu Lys 
460 

Ser Gly Val Leu Leu Gly Thr Cys 
475 480 



<210> 5 
<211> 2193 
<212> DNA 

<213> Candida albicans 
<400> 5 

atgcaaccca cggtacaaca ctttaagatc 
gaaatcagga gggcataccg caaactatca 
cgagaagatc atgaaaaatt taaagagatc 
tatcaagaga atgggcaaaa gaacagtcaa 
tcccatcaaa aaccacatta taacactggc 
tctaccacga ctgataatac caatcacact 
aatttccacc aaaaagcgca agagaataac 
cgtgaacgat taaaaaagga gctcttccag 
aaggaatttg aacaaaaggc cgaattcatc 
gaaatagaga ggcggaaaca gcaaaaggaa 
aagagggata tcaggataca acaactttca 
gaagaagagg aagtgttcaa gaaggcccgg 
ttgatgtcag ataaagagtt tgatgattct 
aatttgtgga ataaaccaaa tcatccagat 
aatgtggttg aaaatctaga ttctccacca 
catgatgaaa ctaatattca aaatgagatc 
cagatgaaag ctacatccag tgtcaataat 
tcactttcca cttctgaaaa caaaagaagg 
gggttagatt ccccagtgcg ggcacaacca 
atccctgatg taatactttt actggacgaa 
caggacaata gtacatatat tcctcagggg 
gaagagcatc cacgtcaagt aaagaataaa 
aatgcttcca agaataccga aaacaaactc 
ataattgatg ttgaagctta cgtacctgat 
gcaacaggac aaacatcagc aaggtcggaa 



ctagggatat ctcccacgtc aacattagat 60 
ttgcgatacc accctgacaa aacaccacgt 120 
aatatagcat atgaaacaat tagagattat 180 
ccgatcccta acacaaacac agagcataat 240 
ccttattcca catatcgttt tacgacctca 300 
ggacattcaa gttctcggtt tacttattat 360 
cgcaaacaag atgaagaaag ggcagcccaa 420 
aggcaacaag cggaagaagc acaacgaaag 4 80 
aaagcatcat tacttgaaat gcgccgaaga 54 0 
agggaacaaa gacaaaagga gcacgaagca 600 
gagcaggatt cacggagtaa tcaaactaaa 660 
tctactaatt cgggagcaga cgagactggt 720 
gcatattcac ccgattattt gtttgaagag 780 
acaaatcata aaaccaaaaa atatactgag 84 0 
aatgatacat ctgcgtacaa ttcaagtttt 900 
caaataccag aaaatgacga gtatgtacca 960 
accaccatcc ctgcacaaag aagacatgag 1020 
aaatttgaaa cagccgacgt tggggttgat 1080 
gaaatatctg gaaaatccaa gtctccgata 1140 
gagactgaaa ctcctgaagc aaatgctgtg 12 00 
tctttaggac acgaatttag aaatattttg 1260 
caaaattctg gtgttgcttt tgcatttccg 1320 
cactctaatt tcaaagataa agatgaagga 13 80 
gtcaaagcag caacttcaaa caccacccca 1440 
aaactgccac ccttacctac tcatattcca 1500 
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aatccatcga ccatgaatga agctcgacct catccaacaa ctccacataa aagatcaaaa 1560 
gtcattttcg atttaaaaga tttagaacaa aagttaggta atgatattga ggatttggat 1620 
tttaaggata tgtatgagag tttgcctgac cattcaagta aggcaacacc taaagacgat 1680 
attttaaccc gttctaaaag aagactttat acatataccg atggaacatc aaaggctgaa 1740 
acgttatcta caccaatgaa caaaaatcct gttcgtggac atagtaccaa gaaaaagctt 1800 
agtatgttgg acatgcatgc gtcttctaaa attcaaagtc ttttacctcc acaaccgcca 1860 
caaatgtcaa ttgatccttc tgtttccaag caagtgtggg ctaaatacgt tgatgcaatc 1920 
ttgacttatc aaagagaatt tttcaattat aaaaaagtga ttgttcaata ccaaatggaa 1980 
cggataaaca aagaccttga acattttgac gatataaatg atggttcaca cactgagaat 2 04 0 
ttggatactt tcaagcattg tttagaacaa gattatttgg ttatgagtga gtttaatgaa 2100 
gcgttacgac aatttggtac gaccattgcc acgtatcagc aaaacctcca gtgggttaac 2160 
actttcatgg aaagggatcc taattggcta taa 2193 

<210> 6 
<211> 730 
<212> PRT 

<213> Candida albicans 
<400> 6 

Met Gin Pro Thr Val Gin His Phe Lys lie Leu Gly He Ser Pro Thr 
^ 5 10 15 

Ser Thr Leu Asp Glu He Arg Arg Ala Tyr Arg Lys Leu Ser Leu Arg 
20 25 30 

Tyr His Pro Asp Lys Thr Pro Arg Arg Glu Asp His Glu Lys Phe Lys 
35 40 45 

Glu He Asn He Ala Tyr Glu Thr He Arg Asp Tyr Tyr Gin Glu Asn 
50 55 60 

Gly Gin Lys Asn Ser Gin Pro He Pro Asn Thr Asn Thr Glu His Asn 
65 70 75 80 

Ser His Gin Lys Pro His Tyr Asn Thr Gly Pro Tyr Ser Thr Tyr Arg 
85 90 95 

Phe Thr Thr Ser Ser Thr Thr Thr Asp Asn Thr Asn His Thr Gly His 
100 105 110 

Ser Ser Ser Arg Phe Thr Tyr Tyr Asn Phe His Gin Lys Ala Gin Glu 
lis 120 125 

Asn Asn Arg Lys Gin Asp Glu Glu Arg Ala Ala Gin Arg Glu Arg Leu 
130 135 140 

Lys Lys Glu Leu Phe Gin Arg Gin Gin Ala Glu Glu Ala Gin Arg Lys 
145 150 155 160 



6 



wo 00/09695 



PCT/EP99/05991 



Lys Glu Phe Glu 



Met Arg Arg Arg 
180 

Gin Arg Gin Lys 
195 

Leu Ser Glu Gin 
210 

Val Phe Lys Lys 
225 

Leu Met Ser Asp 

Leu Phe Glu Glu 
260 

His Lys Thr Lys 
275 

Pro Pro Asn Asp 
290 

Asn lie Gin Asn 
305 

Gin Met Lys Ala 



Arg Arg His Glu 
340 

Glu Thr Ala Asp 
355 

Gin Pro Glu lie 
370 

lie Leu Leu Ser 
385 

Gin Asp Asn Ser 



Gin Lys Ala Glu 
165 

Glu lie Glu Arg 



Glu His Glu Ala 
200 

Asp Ser Arg Ser 
215 

Ala Arg Ser Thr 
230 

Lys Glu Phe Asp 
245 

Asn Leu Trp Asn 



Lys Tyr Thr Glu 
280 

Thr Ser Ala Tyr 
295 

Glu lie Gin lie 
310 

Thr Ser Ser Val 
325 

Ser Leu Ser Thr 



Val Gly Val Asp 
360 

Ser Gly Lys Ser 
375 

Asp Glu Glu Thr 
390 

Thr Tyr lie Pro 
405 



Phe lie Lys Ala 
170 

Arg Lys Gin Gin 
185 

Lys Arg Asp lie 



Asn Gin Thr Lys 
220 

Asn Ser Gly Ala 
235 

Asp Ser Ala Tyr 
250 

Lys Pro Asn His 
265 

Asn Val Val Glu 



Asn Ser Ser Phe 
300 

Pro Glu Asn Asp 
315 

Asn Asn Thr Thr 
330 

Ser Glu Asn Lys 
345 

Gly Leu Asp Ser 



Lys Ser Pro lie 
380 

Glu Thr Pro Glu 
395 

Gin Gly Ser Leu 
410 



Ser Leu Leu Glu 
175 

Lys Glu Arg Glu 
190 

Arg lie Gin Gin 
205 

Glu Glu Glu Glu 



Asp Glu Thr Gly 
240 

Ser Pro Asp Tyr 
255 

Pro Asp Thr Asn 
270 

Asn Leu Asp Ser 
285 

His Asp Glu Thr 



Glu Tyr Val Pro 
320 

lie Pro Ala Gin 
335 

Arg Arg Lys Phe 
350 

Pro Val Arg Ala 
365 

He Pro Asp Val 



Ala Asn Ala Val 
400 

Gly His Glu Phe 
415 
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Arg Asn He Leu Glu Glu His Pro Arg Gin Val Lys Asn Lys Gin Asn 
420 425 430 

Ser Gly Val Ala Phe Ala Phe Pro Asn Ala Ser Lys Asn Thr Glu Asn 
435 440 

Lys Leu His Ser Asn Phe Lys Asp Lys Asp Glu Gly He He Asp Val 
450 455 460 

Glu Ala Tyr Val Pro Asp Val Lys Ala Ala Thr Ser Asn Thr Thr Pro 
465 470 475 480 

Ala Thr Gly Gin Thr Ser Ala Arg Ser Glu Lys Ser Pro Pro Leu Pro 
485 490 495 

Thr His He Pro Asn Pro Ser Thr Met Asn Glu Ala Arg Pro His Pro 
500 505 510 

Thr Thr Pro His Lys Arg Ser Lys Val He Phe Asp Leu Lys Asp Leu 
515 520 525 

Glu Gin Lys Leu Gly Asn Asp He Glu Asp Leu Asp Phe Lys Asp Met 
530 535 540 

Tyr Glu Ser Leu Pro Asp His Ser Ser Lys Ala Thr Pro Lys Asp Asp 
545 550 555 560 

He Leu Thr Arg Ser Lys Arg Arg Leu Tyr Thr Tyr Thr Asp Gly Thr 
565 570 575 

Ser Lys Ala Glu Thr Leu Ser Thr Pro Met Asn Lys Asn Pro Val Arg 
580 585 590 

Gly His Ser Thr Lys Lys Lys Leu Ser Met Leu Asp Met His Ala Ser 
595 600 605 

Ser Lys He Gin Ser Leu Leu Pro Pro Gin Pro Pro Gin Met Ser He 
610 615 620 

Asp Pro Ser Val Ser Lys Gin Val Trp Ala Lys Tyr Val Asp Ala He 
625 630 635 640 

Leu Thr Tyr Gin Arg Glu Phe Phe Asn Tyr Lys Lys Val He Val Gin 
645 650 655 

Tyr Gin Met Glu Arg He Asn Lys Asp Leu Glu His Phe Asp Asp He 
660 665 _ 670 
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Asn Asp Gly Ser His Thr Glu Asn 
675 680 

Glu Gin Asp Tyr Leu Val Met Ser 
690 695 

Phe Gly Thr Thr lie Ala Thr Tyr 
705 710 

Thr Phe Met Glu Arg Asp Pro Asn 
725 



Leu Asp Thr Phe Lys His Cys Leu 
685 

Glu Phe Asn Glu Ala Leu Arg Gin 
700 

Gin Gin Asn Leu Gin Trp Val Asn 
715 720 

Trp Leu 
730 



<210> 7 
<211> 50 
<212> PRT 

<213> Candida albicans 
<400> 7 

Met Asn Ser Ala Phe Cys Ser Asn Ser Phe Phe Arg Cys Ala Ser Ser 
15 10 15 

Ala Cys Cys Leu Trp Lys Ser Ser Phe Phe Asn Arg Ser Arg Trp Ala 
20 25 30 

Ala Leu Ser Ser Ser Cys Leu Arg Leu Phe Ser Cys Ala Phe Trp Trp 
35 40 45 

Lys Leu 
50 



<210> 8 
<211> 61 
<212> PRT 

<213> Candida albicans 
<400> 8 

Met Tyr His Leu Val Glu Asn Leu Asp Phe Gin Pro His Ser Gin Tyr 
15 10 15 

lie Phe Trp Phe Tyr Asp Leu Tyr Ser Asp Asp Leu Val Tyr Ser Thr 
20 25 30 

Asn Ser Leu Gin Thr Asn Asn Arg Val Asn Met Gin Asn His Gin Thr 
35 40 45 
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Leu Tyr Ser Thr Ser Asn Gin Ser Arg Ser Leu Pro Asn 
50 55 60 



<210> 9 
<211> 77 
<212> PRT 

<213> Candida albicans 
<400> 9 

Met Tyr Tyr Cys Pro Ala Gin His Leu Leu Gin Glu Phe Gin Ser Leu 
^ 5 10 15 

Arg Pro Val Lys Val Leu His Gin Gly Leu Ser Glu Thr Trp lie Phe 
20 25 30 

Gin He Phe Ser Val Val Pro Ala Ser Gly Asn Leu Thr His Gin Pro 
35 40 45 

Gin Arg Arg Ser Phe Gin He Ser Phe Phe Cys Phe Gin Lys Trp Lys 
50 55 60 

Val Thr His Val Phe Phe Val Gin Gly Trp Trp Tyr Tyr 
65 70 75 

<210> 10 
<211> 463 
<212> DNA 

<213> Candida albicans 
<400> 10 

aacctgttga cgcgttgtct ttttctaccc cacgtttaac aatcttgcca gtcaattcac 60 
tagccaaata aactttagac tcacaactct aacactgact cgcccccccc tgtttaaact 12 0 
ctaaattact tcacagagcc tttactacct taatttaaga ttatctattg tttctgttct 180 
tttgcaatca ccctgactcg tttttttttc agccagtttt ttcgtaaaat ctgaccaaaa 24 0 
atttacaact ctaatttaaa actctaaata acaattaaaa ctcaattcag acaagtcctt 3 00 
ctgctcattc tgagtcttct ctattgtctt ttgacttttt gtgtgtgact attttcatga 360 
tcaccccgtt tcttgcattt ttttcagtca actttttctc aaaatcaagc caaaaaaaca 420 
catttaactg cctatacaac gcaaacctat tcaaaacaag gtt 453 



<210> 11 
<211> 582 
<212> DNA 

<213> Candida albicans 
<400> 11 

aacctccccg ttaaccactt ctaggtatac 



catttcatct gactgaataa ctggttagtc 60 
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gatttgttgt tgaagaaaag tgaccaccta 
ccgtcgacgc gttgtctttt tctaccccac 
ccaaataaac tttagactca caactctaac 
aattacttca cagagccttt actaccttaa 
gcaatcaccc tgactcgttt ttttttcagc 
tacaactcta atttaaaact ctaaataaca 
ctcattctga gtcttctcta ttgtcttttg 
ccccgtttct tgcatttttt tcagtcaact 
ctttaactac ctatacaacg caaacctatt 

<210> 12 
<211> 1066 
<212> DNA 

<213> Candida albicans 



gttttttctg ccaacatttt ttgcgatgag 120 
gtttaacaat cttgccagtc aattccctag 180 
actgactcgt gcccccctgt ttaaactcta 240 
tttaagatta tctattgttt ctgttttttt 300 
cagttttttc gtaaaatctg accaaaaatt 360 
attaaaactc aattcagaca agtccttctg 420 
actttttgtg tgtgactatt ttcatgatca 480 
ttttctcaaa atcaagccaa aaaaacacac 540 
caaaacaagg tt 532 



<400> 12 

aaccataaat atgccaagat ttaaacaagt tgatgtattc accaatgtca aatatttggg 60 
taatccagtt gccgttattt atgatagtga taatttaacc actcaagaaa tgcaaaaaat 12 0 
tgctcgatgg acaaatttat cagaaacaac atttatattg actccaaaat catcaattgc 180 
tgwttatagt attagaattt tcacttctgg tgggaatgaa ttaccatttg ctggtcatcc 240 
tactttaggt actgcatttg cattattgga agatggtaaa ataaaaccaa atgacaatgg 300 
acaaataatt caagaatgtg gtgctggatt agtgaaaata tccgttgaaa aaacacctaa 360 
taataatagt aatgagttgc cgtttttgtt atcttttgaa ttaccatatt tcaaatttca 420 
tgaaattgat gacaaagtaa tcgaggaatt acaacattca tggaatggaa ccaatattat 4 80 
tggtaaaccg gtacttattg atgctggtcc aaaatgggca gttttccaac ttggctccgg 540 
taaagaagta ttagacttga atgytgattt agcacaaatt gagagattaa gtttagaaaa 600 
tggttggaca ggaattggtg tctttggaaa acataatgaa aatggtgatt cggtcgaatt 660 
gagaaatatt gctcctgctg ttggagtcgc tgaagatcct gcttgtggaa gtggatcagg 720 
tgctattgga gcatatttgg caaatcacgt tttcaatgaa aaggaaaaat ttacaattga 780 
tatttctcaa ggtaaaccaa ttgaaagaga tgctaagatt caagttaaag ttaatcgtct 840 
taccaccaaa aatggtgatt tatctattca tgttggtggt catgccatca cttgtttcga 900 
aggtacttat tctatttaaa acttgatata attcttgagt tatatctaat ttatctaatt 960 
cacttgtccc tggagtagtt tgatctaatt gatgtaattt atttaataaa tcacgttcta 1020 
aatcagtttg tttagataaa tcatttaata aatcatcttc agcatt 1066 

<210> 13 
<211> 302 
<212> PRT 

<213> Candida albicans 
<400> 13 

Met Pro Arg Phe Lys Gin Val Asp Val Phe Thr Asn Val Lys Tyr Leu 

Gly Asn Pro Val Ala Val He Tyr Asp Ser Asp Asn Leu Thr Thr Gin 
20 25 30 

Glu Met Gin Lys He Ala Arg Trp Thr Asn Leu Ser Glu Thr Thr Phe 



11 



wo 00/09695 PCT/EP99/05991 



35 40 



45 



He Leu Thr Pro Lys Ser Ser He Ala Xaa Tyr Ser He Arg He Phe 
50 55 60 

Thr Ser Gly Gly Asn Glu Leu Pro Phe Ala Gly His Pro Thr Leu Gly 



65 70 75 



80 



Thr Ala Phe Ala Leu Leu Glu Asp Gly Lys He Lys Pro Asn Asp Asn 
85 90 95 

Gly Gin He He Gin Glu Cys Gly Ala Gly Leu Val Lys He Ser Val 

105 xio 

Glu Lys Thr Pro Asn Asn Asn Ser Asn Glu Leu Pro Phe Leu Leu Ser 
115 120 125 

Phe Glu Leu Pro Tyr Phe Lys Phe His Glu He Asp Asp Lys Val He 
130 135 

Glu Glu Leu Gin His Ser Trp Asn Gly Thr Asn He He Gly Lys Pro 

145 ISO ,ce 

= " 155 160 

Val Leu He Asp Ala Gly Pro Lys Trp Ala Val Phe Gin Leu Gly Ser 
165 170 175 

Gly Lys Glu Val Leu Asp Leu Asn Xaa Asp Leu Ala Gin He Glu Arg 
180 185 190 

Leu Ser Leu Glu Asn Gly Trp Thr Gly He Gly Val Phe Gly Lys His 
195 200 205 

Asn Glu Asn Gly Asp Ser Val Glu Leu Arg Asn He Ala Pro Ala Val 
210 215 220 

Gly Val Ala Glu Asp Pro Ala Cys Gly Ser Gly Ser Gly Ala He Gly 
2" 230 235 240 

Ala Tyr Leu Ala Asn His Val Phe Asn Glu Lys Glu Lys Phe Thr He 
245 250 255 

Asp He ser Gin Gly Lys Pro He Glu Arg Asp Ala Lys He Gin Val 
260 265 270 

Lys Val Asn Arg Leu Thr Thr Lys Asn Gly Asp Leu ser He His Val 
275 280 285 



Gly Gly His Ala He Thr Cys Phe Glu Gly Thr Tyr Ser H 



e 
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290 295 



<210> 14 
<211> 3725 
<212> DNA 

<213> Candida albicans 
<400> 14 



300 



atagtacatc atatttttga atgtggtgag actatggaat tatggctgaa acattttaat 60 
agtcagagaa ctccacaatt tattattgga aacaaacatc tacataagaa agatttatat 120 
gccttaaacg agtacatcaa ggaagtggtt caaaaggtga aacgacgaag aggttcacca 180 
attttgaatc agggagaaag ggaaaatgtg gacgctggaa caaatgtact cgtttagaca 24 0 
taacaacaac actgcttaat tttataggaa gattgcttat acaatgcctc caagcgttgt 300 
caataataaa ccacacacca catatcatac acgatggttt ttaagatatt ctcactgagt 360 
atttctttcc atgaaaatgg cctcaaaagg ttttccatct tgaacttatt aaaataaatg 42 0 
attgtaaccc cctcgtatgt ttatagttat atacctgtat ataaggacta aatatatgtt 480 
gagaaaggaa aaaaaaaaaa aaaaaaaaaa aatgtggaag atcatcgcga aaggttgaaa 540 
aaaaaaaaaa ttttgaaaat aaagcaggct aacaactcac tgtaagaagt ctatttccct 600 
tctatcacaa ctatacacca aaacaattta caatctacaa tgacggaaac tgtgatagaa 660 
aagaaaagaa aggttgattt aaatgcctca ggtattacaa aacaaccaaa agcttctaaa 720 
atcttcagtc cattcagagt tttagggaat gttacagact caactccttt tgccatgggg 780 
acattaggtt caacatttta tgctgtcact tctgttggca gatctttcca aatttatgac 840 
ttggctacat tacatttatt gtttgtttcc caaactcaaa ctccttcaag aattacaagt 900 
ttggctgcac accatcacta tgtctatgca tcttatggtg atcgtattgg tatttttaga 960 
cgtggtagat tagagcatga attggtttgt gaagggaact ctacagttaa ccaattatta 1020 
gtatttggag aataccttat tgctaccaca ttagaaggtg atattctcgt atttagaaaa 1080 
actgaaggaa agaaattccc aactgaatta tacactacaa tcagaataat taattcttta 1140 
gttgaaggag aaattgtggg attaattcat ccacctacgt atttaaataa agtaattgtt 1200 
gctactactc aatctgtgtt tgttataaat gtgagaactg gcaaattatt atacaaatcc 1260 
cgggaattac aattcgaagg cgaaaagatt tcatcaatcg aagctgctcc agttttggat 1320 
gtaattgctg ttggtacatc taatggaaat gtatttttat tcaacattaa aaaggggaaa 1380 
gtgttgggcc aaaaaactat tacttctgga actgaatctt cttcgaaagt tgcctcgatc 1440 
tcttttagaa cagatggagc acctcatttg gttgctggtt tgaataacgg ggacttatat 1500 
ttctacgatt tagacaagaa atcacgtgtt catgttttga gaaatgccca taaagagact 1560 
catgggggtg ttgcaaacgc caaatttttg aatggtcaac caatagtatt atcaaatggt 1620 
ggtgataatc atttgaaaga atttgttttt gatcctaatt taaccacttc gaattcatcc 1680 
attgttcctc ctccaagaca tctcagatct agaggtgggc attcagcacc accagtagct 174 0 
attgaatttc ctcaagaaga taaaacccat tttttattga gtgcttctag agataaaaca 1800 
ttttggatat tctctttgag aaaagatgct caagcacagg aaatgtctca aagattgcaa 1860 
aaatctaagg atggtaaaag acaggctgga caagttgttt ctatgagaga gaaattccca 1920 
gaaatcattt ccatttcatc ctcttatgcc agagaaggcg attgggaaaa tatcataacc 1980 
gcccacaagg atgaaacttt tgcgagaaca tgggattcaa gaaataaaag agtcggtaga 2040 
catttgttaa acactattga tggtggcatt gtgaaatctg tatgtgtgtc tcagtgtggt 2100 
aattttggtt tagtgggatc atcactgggt ggtattggat catacaacct tcaaagtgga 2160 
ttgttgcgta aaaaatatgt tttacataaa caagctgtca ccggtttagc aattgatgga 2220 
atgaatagaa aaatggttag ttgtggttta gatggaattg tgggattcta Cgactttgga 22 80 
aagtctgtct atttaggcaa attacaactt gaagcaccta taacatccat gatatatcac 2340 
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aaactgtctg atcttgttgc ttgtgccttg gatgatttgt ccatagttgt tattgacgtg 2400 
actactcaaa aagtcataag aatattatat ggtcatacca acagaatttc aggaatggat 2460 
ttctcgcctg atgggagatg gatagtttca gttgcattgg actccacttt gcgaacttgg 2520 
gacttgccaa ctggtggttg tattgatggg gtgattttac caattgtggc aactgcagtt 2580 
aaattttctc ctattggtga tatcttagcg acaacacatg tctctggaaa tggtgtatcc 2640 
ttatggacta atcgtgccca gttcaagcct gtgtccacca gacacgtaga agaagatgag 2700 
ttttcaacta ttttattacc aaatgcttct ggagatggcg gttcaacaat gctagacggg 2760 
tttttggacg aggattctaa tgaagacggc actattgatg aacagtatac atctgctgct 2820 
caaattgatg catccttgat tactttatca tcagagccaa gatcaaaatt caacacttta 2880 
ttgcatttgg ataccattaa acaacaaagc aaaccgaaag aagcacctaa aaaaccagaa 2940 
aatgcacctt tctttttaca attgactgga caagcagttg gtgatagggc atcggttgct 3000 
gaaggcaaaa cttcagaaca aacaaataac actgttgaag aaaccaacag caaattgcgt 3060 
aaattggata caaacggtaa ccacgcattt gaaagtgaat tcacaaaact attaagggaa 3120 
gctggagaga gtggacaatt tgaaagattt ttgacttact tacttaactt atctcctgct 3180 
gtattggact tggaaattag atcacttaat tcatttgttc cattgactga aatgacaaat 3240 
tttattcaag ctttaaatgc tggtttgaaa tcaaacgcaa attatgaaat atgggaaact 3300 
ttatatgcca tgtttttcaa catacatggt gatgttatcc atcagtttga aaatgaaact 3360 
agtcttcatg aagctttgga agaatacaga cagttaaatg atgaaaagaa taacaaaatg 3420 
gattctttag tgaaatattg tgctagtatc gtaagtttta ttagttagtt tgaacaattg 3480 
gttatatata gtcttcaatg tatatttaca gaatttaaat atattacact gtatttgtct 3540 
tttaaatgga aatcgtagaa agtatcgatg gtaatcaatt ttgtaaatta aggggaatta 3600 
gggttaacaa aattacacgt cctacagatg cattgttttg tttaaggaaa aattcaaagc 3660 
taaacccaac cagcacagac ggaagagaga aaaagaaaaa aaccaactga gatagcaaaa 3720 
cctaaa 

3726 

<210> 15 
<211> 942 
<212> PRT 

<213> Candida albicans 
<400> 15 

Met Thr Glu Thr Val He Glu Lys Lys Arg Lys Val Asp Leu Asn Ala 
1 5 10 15 

Ser Gly He Thr Lys Gin Pro Lys Ala Ser Lys lie Phe Ser Pro Phe 
20 25 30 

Arg Val Leu Gly Asn Val Thr Asp Ser Thr Pro Phe Ala Met Gly Thr 
35 40 45 

Leu Gly Ser Thr Phe Tyr Ala Val Thr Ser Val Gly Arg Ser Phe Gin 
50 55 60 

He Tyr Asp Leu Ala Thr Leu His Leu Leu Phe Val Ser Gin Thr Gin 
" 70 75 80 

Thr Pro Ser Arg He Thr Ser Leu Ala Ala His His His Tyr Val Tyr 
85 90 95 
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Ala Ser Tyr Gly Asp Arg lie Gly He Phe Arg Arg Gly Arg Leu Glu 
100 105 110 

His Glu Leu Val Cys Glu Gly Asn Ser Thr Val Asn Gin Leu Leu Val 

120 125 

Phe Gly Glu Tyr Leu He Ala Thr Thr Leu Glu Gly Asp He Phe Val 
130 135 

Phe Arg Lys Thr Glu Gly Lys Lys Phe Pro Thr Glu Leu Tyr Thr Thr 
"2 ISO 155 ISO 

He Arg He He Asn Ser Leu Val Glu Gly Glu He Val Gly Leu He 
165 170 175 

His Pro Pro Thr Tyr Leu Asn Lys Val He Val Ala Thr Thr Gin Ser 
180 185 190 

val Phe Val He Asn Val Arg Thr Gly Lys Leu Leu Tyr Lys Ser Arg 
195 200 205 

Glu Leu Gin Phe Glu Gly Glu Lys He Ser Ser He Glu Ala Ala Pro 
210 215 220 

Val Leu Asp Val He Ala Val Gly Thr Ser Asn Gly Asn Val Phe Leu 

230 235 240 

Phe Asn He Lys Lys Gly Lys Val Leu Gly Gin Lys He He Thr Ser 
245 250 255 

Gly Thr Glu Ser Ser Ser Lys Val Ala Ser He Ser Phe Arg Thr Asp 
260 265 270 

Gly Ala Pro His Leu Val Ala Gly Leu Asn Asn Gly Asp Leu Tyr Phe 
275 280 285 

Tyr Asp Leu Asp Lys Lys Ser Arg Val His Val Leu Arg Asn Ala His 
290 295 300 

Lys Glu Thr His Gly Gly Val Ala Asn Ala Lys Phe Leu Asn Gly Gin 

310 315 320 

Pro He Val Leu Ser Asn Gly Gly Asp Asn His Leu Lys Glu Phe Val 
325 330 335 

Phe Asp Pro Asn Leu Thr Thr Ser Asn Ser Ser He Val Pro Pro Pro 
340 345 
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Arg His Leu Arg Ser Arg Gly Gly His Ser Ala Pro Pro Val Ala He 
355 360 365 

Glu Phe Pro Gin Glu Asp Lys Thr His Phe Leu Leu Ser Ala Ser Arg 

375 380 

Asp Lys Thr Phe Trp He Phe Ser Leu Arg Lys Asp Ala Gin Ala Gin 

390 

Glu Met Ser Gin Arg Leu Gin Lys Ser Lys Asp Gly Lys Arg Gin Ala. 
405 

Gly Gin Val Val Ser Met Arg Glu Lys Phe Pro Glu lie He Ser He 
420 425 430 

Ser ser Ser Tyr Ala Arg Glu Gly Asp Trp Glu Asn He He Thr Ala 



435 



440 



445 



His Lys Asp Glu Thr Phe Ala Arg Thr Trp Asp Ser Arg Asn Lys Arg 
450 455 4S0 

Val Gly Arg His Leu Leu Asn Thr He Asp Gly Gly He Val Lys Ser 



465 470 475 



480 



Val Cys Val Ser Gin Cys Gly Asn Phe Gly Leu Val Gly Ser Ser Ser 
485 490 495 

Gly Gly He Gly Ser Tyr Asn Leu Gin Ser Gly Leu Leu Arg Lys Lys 
500 505 510 

Tyr Val Leu His Lys Gin Ala Val Thr Gly Leu Ala He Asp Gly Met 
515 520 525 

Asn Arg Lys Met Val Ser Cys Gly Leu Asp Gly He Val Gly Phe Tyr 
530 535 



a Pro 



Asp Phe Gly Lys Ser Val Tyr Leu Gly Lys Leu Gin Leu Glu Al 

550 555 560 

He Thr Ser Met He Tyr His Lys Ser Ser Asp Leu Val Ala Cys Ala 
5S5 570 575 

Leu Asp Asp Leu Ser He Val Val He Asp Val Thr Thr Gin Lys Val 
580 585 590 

He Arg He Leu Tyr Gly His Thr Asn Arg He Ser Gly Met Asp Phe 
595 600 605 
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Ser Pro Asp Gly Arg Trp He Val Ser Val Ala Leu Asp Ser Thr Leu 
"° 615 620 



Arg Thr Trp Asp Leu Pro Thr Gly Gly Cys He Asp Gly Val II 
625 630 635 



e Leu 
640 



Pro He Val Ala Thr Ala Val Lys Phe Ser Pro He Gly Asp He Leu 
645 650 655 

Ala Thr Thr His Val Ser Gly Asn Gly Val Ser Leu Trp Thr Asn Arg 
660 665 670 

Ala Gin Phe Lys Pro Val Ser Thr Arg His Val Glu Glu Asp Glu Phe 
6'75 680 685 

Ser Thr He Leu Leu Pro Asn Ala Ser Gly Asp Gly Gly Ser Thr Met 
690 695 700 

Leu Asp Gly Phe Leu Asp Glu Asp Ser Asn Glu Asp Gly Thr He Asp 

715 720 

Glu Gin Tyr Thr Ser Ala Ala Gin He Asp Ala Ser Leu He Thr Leu 
725 730 



Ser Ser Glu Pro Arg Ser Lys Phe Asn Thr 



Leu Leu His Leu Asp Thr 



''^O 745 750 

He Lys Gin Gin Ser Lys Pro Lys Glu Ala Pro Lys Lys Pro Glu Asn 
755 760 765 

Ala Pro Phe Phe Leu Gin Leu Thr Gly Gin Ala Val Gly Asp Arg Ala 

775 780 



Thr Val Glu 



Ser Val Ala Glu Gly Lys Thr Ser Glu Gin Thr Asn Asn 

795 800 

Glu Thr Asn Ser Lys Leu Arg Lys Leu Asp Thr Asn Gly Asn His Ala 
805 810 815 

Phe Glu Ser Glu Phe Thr Lys Leu Leu Arg Glu Ala Gly Glu Ser Gly 
820 825 830 

Gin Phe Glu Arg Phe Leu Thr Tyr Leu Leu Asn Leu Ser Pro Ala Val 

840 845 

Leu Asp Leu Glu He Arg Ser Leu Asn Ser Phe Val Pro Leu Thr Glu 
850 855 860 
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Met Thr Asn Phe 
865 

Asn Tyr Glu He 

Gly Asp Val He 
900 

Leu Glu Glu Tyr 
915 

Ser Leu Val Lys 
930 



He Gin Ala Leu 
870 

Trp Glu Thr Leu 
885 

His Gin Phe Glu 



Arg Gin Leu Asn 
920 

Tyr Cys Ala Ser 
935 



Asn Ala Gly Leu 
875 

Tyr Ala Met Phe 
890 

Asn Glu Thr Ser 
905 

Asp Glu Lys Asn 

He Val Ser Phe 
94 0 



Lys Ser Asn Ala 
880 

Phe Asn He His 
895 

Leu His Glu Ala 
910 

Asn Lys Met Asp 
925 

He Ser 



<210> 16 
<211> 725 
<212> DNA 

<213> Candida albicans 



<400> 16 

aacctggcaa ttaactgccc ggcaagtgat 
ggaacgccga tttttgcagt atcacgcgta 
agagagcaat gtaagtcttg atagtaatga 
ttactcaaaa aaggacaatg gagatctgga 
agactaagcc tgaaaggggg tactacagct 
gttaaatgtg tgtttttttt gggtagaatt 
aaacggggtg atcatgaaaa tagacacaca 
agaataagca gtaggaggtg tctgaattga 
gagttgtaaa tttttgggta gaatttacga 
gtgattgcaa aaaaacagaa acaatagata 
aagtaattta gagtttaaac aggggggcac 
ggctagtgaa ttgactggca agattgttaa 
aggtt 

<210> 17 
<211> 626 
<212> DMA 

<213> Candida albicans 



agcaggagat aggtgtgtat agattataat 60 
ataaggacag cagttggaca tcggtacatg 120 
gccgtgttga agtagtattt taatctaatt 180 
gataacagca cactaatcgg ttctagacat 24 0 
tgttttgaaa aggtt tgcgt tgtataggca 300 
tgagaaaaag ttgactgaaa aaaatgcaag 360 
caaaaagtca aaaaacaatg gaaaagcttc 42 0 
gtttgtattg ttatttagag ttttaaatta 480 
aaaagtcgaa caaaaaaacg acaagtcagg 54 0 
atcttaaatt aaggtagtag aggctctgtg 600 
gagtcagtgt tagagttgtg aagtttattt 660 
acgtggggta gaaaaagaca acgcatcgac 72 0 

725 



<400> 17 

attctttgtt tgtttgttga tttttgatct 
tcagggtttt gatttgctaa ataaggggtc 
tggcgaaaaa aaaaaacaag atctactact 
gagaaaacac gtctttttaa cgcgtttttt 
gactcttatt gtgttgcttt tgatccattc 



cttgtctaga atcactcatt aatatttgat 60 
tattaggagg atattatata taatgtgatg 120 
ctgttggatt tatttgtgat ggcgattgaa 180 
tattttttgg agaagcaaat ttcaagcaaa 240 
aaattttgta ttacttttca ttagaactat 300 
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aactgttcat tatcaatgac gtatacatgt ctggttcctg ttatgtattg taattttagt 360 
taattataag ccgtatattg gtagtattcc tctgtactca caatggaatt ggtctttcaa 420 
cagcaacaag tgttattttc cctgaatgta gaaaatgaaa ggtagtgttt acatatagtt 4 80 
ggaaatcaag cctctgaaat gaatcacaat ataataacaa tttgtagttg cagagaaaaa 540 
caattcaagt tgacgggtag tttttttttt ttcactgcat ttttcaacga aaactaaata 600 
aaatttcgct gatattgata aagtat g26 

<210> 18 
<211> 667 
<212> DNA 

<213> Candida albicans 
<400> 18 

tttagtttta tattgatgat gtttttaagt gcttgtttat catggtggat ggaaattaga 60 
atgagtaaat tgaatggaaa atcactgcaa caccaacaac aaccactggt ggatacgaaa 120 
atttagtgta caaatttctg ccaaaaaaat acaataaaaa ccgcttatag tcttctactg 180 
acataacaac acaagtcaat aaatcaacaa ctcataaaca atgtagactt aatactatcg 240 
cttaattatt taaactataa taaataccct atagtattat gcctttgtca atgtgtgtag 3 00 
aatttggtta ttacatatcc atgtgtaata tatatgttga tcaaaaaacg cgatcttctc 360 
tttggtgtag tgtgttacac aaaaaattca ctagtctagg tcacatgata atcacgtgaa 420 
aatcaaaaat ttgttgaaat tgaatttcct caattttgaa attttgtttg aaattttttt 480 
tttgctttac aaaaagactc cattttgttt tccatttcac aaccaattac ttaattcctc 540 
tttttcataa ttaataacta tcattactta caactacaaa caactacgat catttcctaa 600 
gaaaaagcaa cgagggcgaa ttgagacatt aatccccttt attttatcat catgccttat 660 
acagaac 

<210> 19 
<211> 5 
<212> PRT 

<213> Candida albicans 
<400> 19 

Met Pro Tyr Thr Glu 
1 5 



<210> 20 
<211> 165 
<212> DNA 

<213> Candida albicans 



<400> 20 

aactattgcc aatggtaaat atgccagtga aatcgagaat tttaataagt cggtccctct 60 
taaggtccca ttcaaattca ctaatgcaca attggatctt tatgctgcta gcacacataa 12 0 
ccaagagcca atatcctagt aacgacgcac catagtagac cgaat iss 



<21Q> 21 
<211> 564 
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<212> DNA 

<213> Candida albicans 



<400> 21 

aacctaaaaa tggctaagtt 
tacgctggta aaaaagtagt 
ttcccacatg ccattgtcgc 
gatgctaaaa aagttaccaa 
aaccatttaa tgccaactag 
tctgaagctt tagaagaacc 
tttgaagaaa aacatcaagc 
gaaaggaacc acctttattt 
aagaaaatac aaaaaagaga 
ttaccacttt attcgtgcat 

<210> 22 
<211> 136 
<212> PRT 

<213> Candida albicans 



catcaaatct ggtaaagttg 
cattgtgaaa ccacatgatg 
tggtattgaa agagctccat 
aagaactaaa gtcaagccat 
atactcattg gatgttgaat 
atctcaaaga gaagaagcta 
tggtaagaac aaatggttct 
gaatgtttgt aatataggtt 
gtatatctgt atagtataat 
tatt 



ctattgttgt aagaggtcgt 60 
aaggtaccaa atctcaccca 12 0 
tgaaggttac caagaagatg 180 
ttgttaaatt agtaaactac 24 0 
cattcaaatc tgctgtcact 300 
aaaaagttgt caagaaggct 360 
tccaaaaatt acacttttaa 42 0 
gaatcagaga gacaaagtag 48 0 
ttaatggggg tctaatttac 54 0 

564 



<400> 22 
Met Ala Lys Phe 
1 

Arg Tyr Ala Gly 
20 

Thr liys Ser His 
35 

Ala Pro Leu Lys 
50 

Arg Thr Lys Val 
65 

Met Pro Thr Arg 



Thr Ser Glu Ala 
100 

Val Val Lys Lys 
115 



lie Lys Ser Gly 
5 

Lys Lys Val Val 



Pro Phe Pro His 
40 

Val Thr Lys Lys 
55 

Lys Pro Phe Val 
70 

Tyr Ser Leu Asp 
85 

Leu Glu Glu Pro 



Ala Phe Glu Glu 
120 



Lys Val Ala He 
10 

He Val Lys Pro 
25 

Ala He Val Ala 



Met Asp Ala Lys 
60 

Lys Leu Val Asn 
75 

Val Glu Ser Phe 
90 

Ser Gin Arg Glu 
105 

Lys His Gin Ala 



Val Val Arg Gly 
15 

His Asp Glu Gly 
30 

Gly He Glu Arg 
45 

Lys Val Thr Lys 



Tyr Asn His Leu 
80 

Lys Ser Ala Val 
95 

Glu Ala Lys Lys 
110 

Gly Lys Asn Lys 
125 



Trp Phe Phe Gin Lys Leu His Phe 
130 135 
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<210> 23 
<211> 1192 
<212> DNA 

<213> Candida albicans 



<400> 23 

tttgaaacga ttaagtccaa tcaaacaatc ttattcaaaa gtactcgcaa tacgtacaat 60 
gtcaattcca tctactcagt acggattttt ttataataaa gctagtggtc ttaatttgaa 120 
aaaagacttg ccggttaaca agccaggtgc tggtcaattg cttttaaagg ttgatgcagt 18 0 
tggcctttgt cattcagatt tacatgttct ctatgaaggt ttggattgtg gtgataatta 240 
tgtgatgggc cacgaaattg ctgggactgt tgctgaacta ggtgaagagg tgagtgagtt 300 
tgcagttgga gatcgtgtcg cttgtgtcgg ccccaatgga tgtggtcttt gtaaacactg 360 
tcttactggt aacgataatg tttgtaccaa gtcgtttttg gattggtttg gattgggtta 420 
caatggaggt tacgagcaat ttttgttagt caagagacca agaaacttgg tcaagatccc 480 
tgacaatgtt acttccgagg aagctgcagc tattacggat gccgtattga ctccttacca 54 0 
tgctatcaag tctgcaggtg ttggtccagc aagtaatata ttaattatcg gagctggtgg 600 
attaggaggt aacgctattc aagttgcaaa agcatttggt gcgaaggtta ctgttttgga 660 
taaaaaggat aaggcaagag accaagctaa ggcctttgga gctgaccagg tttacagtga 720 
attaccagac agcgttttac ctgggtcatt cagtgcttgt tttgattttg tttcggttca 780 
ggcaacatac gatttgtgtc aaaagtattg tgagccaaag ggtactattg ttcccgtagg 840 
tctaggtgca acttcgctta acataaatct tgctgattta gatcttcgtg aaattaccgt 900 
caagggctca ttctggggta ccctgatgga tttaagagaa gcatttgaat tggctgcaca 960 
gggaaaggtc aaaccaaatg ttgctcatgc tccattgtca gaattgccta agtatatgga 1020 
gaagttgaga gccggtggtt atgaaggaag agtcgtgttt aatccataat actgaaaagt 1080 
gaagaaacca tcaataatag cttggtgagt atgtatggga aatattcatt tatgtatgta 114 0 
ggtcatttat atgtgtgtaa tgatttctaa tctgaatttc gtacaattct tt 1192 

<210> 24 
<211> 336 
<212> PRT 

<213> Candida albicans 
<400> 24 

Met Ser He Pro Ser Thr Gin Tyr Gly Phe Phe Tyr Asn Lys Ala Ser 
15 10 15 

Gly Leu Asn Leu Lys Lys Asp Leu Pro Val Asn Lys Pro Gly Ala Gly 
20 25 30 

Gin Leu Leu Leu Lys Val Asp Ala Val Gly Leu Cys His Ser Asp Leu 
35 40 45 

His val Leu Tyr Glu Gly Leu Asp Cys Gly Asp Asn Tyr Val Met Gly 
50 55 60 

His Glu He Ala Gly Thr Val Ala Glu Leu Gly Glu Glu Val Ser Glu 
^= 70 75 80 
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Phe Ala Val Gly Asp Arg Val Ala Cys Val Gly Pro Asn Gly Cys Gly 
as 90 35 

Leu cys Lys His Cys Leu Thr Gly Asn Asp Asn Val Cys Thr Lys Ser 
100 105 

Phe Leu Asp Trp Phe Gly Leu Gly Tyr Asn Gly Gly Tyr Glu Gin Phe 
lis 120 125 

Leu Leu val Lys Arg Pro Arg Asn Leu Val Lys He Pro Asp Asn Val 
130 135 

Thr ser Glu Glu Ala Ala Ala He Thr Asp Ala Val Leu Thr Pro Tyr 

150 155 

His Ala He Lys Ser Ala Gly Val Gly Pro Ala Ser Asn He Leu He 



165 



170 



175 



He Gly Ala Gly Gly Leu Gly Gly Asn Ala He Gin Val Ala Lys Ala 
"° 185 190 

Phe Gly Ala Lys Val Thr Val Leu Asp Lys Lys Asp Lys Ala Arg Asp 
195 200 205 

Gin Ala Lys Ala Phe Gly Ala Asp Gin Val Tyr Ser Glu Leu Pro Asd 
210 215 220 



ser Val Leu Pro Gly Ser Phe Ser Ala Cys Phe Asp Phe Val Ser Val 

240 



225 230 235 



Gin Ala Thr Tyr Asp Leu Cys Gin Lys Tyr Cys Glu Pro Lys Gly Thr 



245 250 



255 



He Val Pro Val Gly Leu Gly Ala Thr Ser Leu Asn He Asn Leu Ala 
260 265 270 

Asp Leu Asp Leu Arg Glu He Thr Val Lys Gly Ser Phe Trp Gly Thr 
275 280 285 

Ser Met Asp Leu Arg Glu Ala Phe Glu Leu Ala Ala Gin Gly Lys Val 

295 300 

Lys Pro Asn Val Ala His Ala Pro Leu Ser Glu Leu Pro Lys Tyr Met 

310 315 320 

Glu Lys Leu Arg Ala Gly Gly Tyr Glu Gly Arg Val Val Phe Asn Pro 
325 330 335 
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<210> 25 
<211> 2481 
<212> DNA 

<213> Candida albicans 



<400> 25 

atgactggtg aagaagataa aaaacaacat tttgatgctt ctggtgcttc tgctgtagat 60 
gataaaacag caactgcaat tttaagaaga aaaaagaaag ataatgcctt ggtcgttgat 12 0 
gacgccacca acgatgacaa ttctgtcata accatgtcgt caaacacaat ggaattgtta 180 
caattattcc gtggtgatac agtcttggtg aaaggtaaga agagaaagga cacagtgttg 24 0 
atcgttttag ctgatgatga tatgcctgat ggcgttgcta gagttaacag atgtgttcgt 3 00 
aacaatttgc gtgtcagatt gggagatatc gttactgtcc atccatgtcc tgatattaaa 360 
tatgccaaca gaatctcagt attgccaatt gctgatactg ttgaaggtat taatggttcc 420 
ttattcgacc tttacttgaa gccatatttt gttgaagcct atagaccagt gagaaaaggt 4 80 
gatttattca ctgtgagggg tggtatgaga caagtagaat tcaaagttgt tgaagttgac 54 0 
cctgaagaaa ttgcaattgt tgctcaagat accattattc attgtgaagg agaacctatt 600 
aatcgtgaag atgaagaaaa tagcttgaat gaagtgggtt acgacgatat tggaggttgt 660 
aagaaacaaa tggcccaaat tagagaattg gttgaattgc ctttaagaca tccacaatta 720 
ttcaaatcga ttggtattaa gccaccaaag ggtattttga tgtatggtcc acctggtacc 780 
ggtaaaacca ttatggcaag agcagtggcc aatgaaacag gtgccttctt tttcttaata 840 
aatggtccag aaattatgtc taaaatggct ggtgagtctg aatccaattt aagaaaagct 900 
tttgaagagg ctgaaaagaa ttctccttcc attattttca ttgatgagat tgactctatt 960 
gccccaaaga gagacaaaac taatggtgaa gtagaaagaa gagttgtttc tcaattgtta 1020 
acccttatgg atggtatgaa ggccagatct aatgtagttg ttattgctgc tactaacaga 1080 
ccaaattcta ttgatcctgc tttgagaaga tttggaagat tcgacagaga agttgacatt 114 0 
ggtgttccgg atgctgaagg acgtttagag attttgagaa tccacacaaa gaatatgaaa 1200 
ttggctgatg atgttgactt ggaagccatc gcttctgaaa cacatggttt cgttggtgct 1260 
gatattgctt cattatgttc agaagctgct atgcaacaaa tccgtgaaaa gatggatctt 132 0 
atcgacttgg aagaagaaac cattgatact gaagtgttga actctttggg tgtcactcaa 13 8 0 
gacaacttca gatttgctct cggaaactcc aacccatctg ccttgcgtga aactgttgtt 144 0 
gaaaatgtta atgtcacttg ggatgatatt ggtggtttgg acaacattaa gaatgaatta 1500 
aaagaaaccg tggagtatcc tgttttacat ccagatcaat accaaaaatt cggattggca 1560 
ccaacaaaag gtgttttgtt ctttggtcca ccaggtactg gtaagacact tttggccaag 162 0 
gctgttgcta ctgaagtttc tgctaatttc atttctgtca aaggtccaga attgttgagt 1680 
atgtggtatg gtgaatctga gtctaatatc cgtgatatat ttgacaaggc cagagctgct 1740 
gctcctactg tggtgttttt ggatgaattg gactccattg ccaaagctag aggtggttct 1800 
cacggtgatg ctggtggtgc ctccgacaga gtggtcaatc aattgttgac tgaaatggac 1860 
ggtatgaatg ctaagaagaa tgtgtttgtc attggtgcca ctaacagacc agatcaaatt 192 0 
gatcctgcat tattgagacc aggtagattg gatcaattaa tttatgtccc attgccagat 1980 
gagccagcta gattgtctat tttacaagct caattgagaa acactccatt agaacctggt 2040 
ttggacttga acgaaattgc caagatcact cacggtttct cgggtgcaga tttgtcttat 2100 
attgttcaaa gatctgctaa atttgctatt aaagactcta ttgaagccca agtaaagatt 2160 
aacaagatta aagaagaaaa agaaaaggtg aaaactgaag atgttgatat gaaggtagat 2220 
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gaagttgaag aagaagaccc tgtgccttac attaccagag ctcactttga agaggctatg 2280 

aagaccgcaa aaagatctgt ttcagacgct gaattacgtc gttatgagtc ttacgctcaa 2340 

caattgcaag cctcaagagg tcaattttct agctttagat tcaatgaaaa tgctggtgcc 2400 

actgataatg gttcagcagc aggtgccaac tcaggtgcag ctttcggaaa cgttgaagag 2460 

gaagacgatt tgtacagttg a 2481 

<210> 26 
<211> 826 
<212> PRT 

<213> Candida albicans 
<400> 26 

Met Thr Gly Glu Glu Asp Lys Lys Gin His Phe Asp Ala Ser Gly Ala 
1 5 10 15 

ser Ala Val Asp Asp Lys Thr Ala Thr Ala lie Leu Arg Arg Lys Lys 
20 25 30 

Lys Asp Asn Ala Leu Val Val Asp Asp Ala Thr Asn Asp Asp Asn Ser 
35 40 45 

Val lie Thr Met Ser Ser Asn Thr Met Glu Leu Leu Gin Leu Phe Arg 
50 55 60 

Gly Asp Thr Val Leu Val Lys Gly Lys Lys Arg Lys Asp Thr Val Leu 
^5 70 75 80 

He Val Leu Ala Asp Asp Asp Met Pro Asp Gly Val Ala Arg Val Asn 
85 90 95 

Arg Cys Val Arg Asn Asn Leu Arg Val Arg Leu Gly Asp He Val Thr 
100 105 110 

Val His Pro Cys Pro Asp He Lys Tyr Ala Asn Arg He Ser Val Leu 
115 120 125 

Pro He Ala Asp Thr Val Glu Gly He Asn Gly Ser Leu Phe Asp Leu 
130 135 140 

Tyr Leu Lys Pro Tyr Phe Val Glu Ala Tyr Arg Pro Val Arg Lys Gly 
145 150 155 160 

Asp Leu Phe Thr Val Arg Gly Gly Met Arg Gin Val Glu Phe Lys Val 
165 170 175 

Val Glu Val Asp Pro Glu Glu He Ala He Val Ala Gin Asp Thr He 
180 185 190 
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He His Cys Glu Gly Glu Pro He Asn Arg Glu Asp Glu Glu Asn Ser 

200 205 

Leu Asn Glu Val Gly Tyr Asp Asp He Gly Gly Cys Lys Lys Gin Met 
210 21S 220 

Ala Gin He Arg Glu Leu Val Glu Leu Pro Leu Arg His Pro Gin Leu 

225 230 o-ac 

235 240 

Phe Lys Ser He Gly He Lys Pro Pro Lys Gly He Leu Met Tyr Gly 
245 250 255 

Pro Pro Gly Thr Gly Lys Thr He Met Ala Arg Ala Val Ala Asn Glu 

265 270 

Thr Gly Ala Phe Phe Phe Leu He Asn Gly Pro Glu He Met Ser Lys 
275 280 285 

Met Ala Gly Glu Ser Glu Ser Asn Leu Arg Lys Ala Phe Glu Glu Ala 

295 300 

Glu Lys Asn Ser Pro Ser He He Phe He Asp Glu He Asp Ser He 

310 315 320 

Ala Pro Lys Arg Asp Lys Thr Asn Gly Glu Val Glu Arg Arg Val Val 
325 330 335 

Ser Gin Leu Leu Thr Leu Met Asp Gly Met Lys Ala Arg Ser Asn Val 
340 345 

Val Val He Ala Ala Thr Asn Arg Pro Asn Ser He Asp Pro Ala Leu 
355 360 365 

Arg Arg Phe Gly Arg Phe Asp Arg Glu Val Asp He Gly Val Pro Asp 
370 375 

Ala Glu Gly Arg Leu Glu He Leu Arg He His Thr Lys Asn Met Lys 

390 395 400 

Leu Ala Asp Asp Val Asp Leu Glu Ala He Ala Ser Glu Thr His Gly 
405 410 415 

Phe Val Gly Ala Asp He Ala Ser Leu Cys Ser Glu Ala Ala Met Gin 
420 425 430 

Gin He Arg Glu Lys Met Asp Leu He Asp Leu Glu Glu Glu Thr He 
435 440 445 
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Asp Thr Glu val Leu Asn Ser Leu Gly Val Thr Gin Asp Asn Phe Arg 



450 



460 



Phe Ala Leu Gly Asn Ser Asn Pro Ser Ala Leu Arg Glu Thr Val Val 



465 



480 



Glu Asn Val Asn Val Thr Trp Asp Asp He Gly Gly Leu Asp Asn He 
*85 490 

Lys Asn Glu Leu Lys Glu Thr Val Glu Tyr Pro Val Leu His Pro Asp 

505 510 

Gin Tyr Gin Lys Phe Gly Leu Ala Pro Thr Lys Gly Val Leu Phe Phe 

520 525 

Gly Pro Pro Gly Thr Gly Lys Thr Leu Leu Ala Lys Ala Val Ala Thr 
530 535 

Glu Val Ser Ala Asn Phe He Ser Val Lys Gly Pro Glu Leu Leu Ser 

550 555 

Met Trp Tyr Gly Glu Ser Glu Ser Asn He Arg Asp He Phe Asp Lys 

570 575 

Ala Arg Ala Ala Ala Pro Thr Val Val Phe Leu Asp Glu Leu Asp Ser 

585 590 

He Ala Lys Ala Arg Gly Gly Ser His Gly Asp Ala Gly Gly Ala Ser 

600 605 

Asp Arg Val Val Asn Gin Leu Leu Thr Glu Met Asp Gly Met Asn Ala 



610 



615 



620 



e 



Lys Lys Asn Val Phe Val He Gly Ala Thr Asn Arg Pro Asp Gin II 

"0 635 640 

Asp Pro Ala Leu Leu Arg Pro Gly Arg Leu Asp Gin Leu He Tyr Val 

650 655 

Pro Leu Pro Asp Glu Pro Ala Arg Leu Ser He Leu Gin Ala Gin Leu 

665 670 

Arg Asn Thr Pro Leu Glu Pro Gly Leu Asp Leu Asn Glu He Ala Lys 
^■^5 680 685 

He Thr His Gly Phe Ser Gly Ala Asp Leu Ser Tyr He Val Gin Arg 
«90 695 700 
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e 

720 



Leu Gin Ala 
780 



Ser Ala Lys Phe Ala He Lys Asp Ser He Glu Ala Gin Val Lys II 

710 715 72 

Asn Lys He Lys Glu Glu Lys Glu Lys Val Lys Thr Glu Asp Val Asp 
725 

Met Lys Val Asp Glu Val Glu Glu Glu Asp Pro Val Pro Tyr He Thr 

745 750 

Arg Ala His Phe Glu Glu Ala Met Lys Thr Ala Lys Arg Ser Val Ser 
'^^^ 760 765 

Asp Ala Glu Leu Arg Arg Tyr Glu Ser Tyr Ala Gin Gin 
''^^ 775 780 

ser Arg Gly Gin Phe Ser Ser Phe Arg Phe Asn Glu Asn Ala Gly Ala 
785 79Q 

800 

Thr Asp Asn Gly Ser Ala Ala Gly Ala Asn Ser Gly Ala Ala Phe Gly 

310 

Asn Val Glu Glu Glu Asp Asp Leu Tyr Ser 
820 825 



<210> 27 
<211> 1918 
<212> DNA 

<213> Candida albicans 
<400> 27 

tttttttttc tccctctctc tcgttcagat tctgtagaat tgattggttg agagtaaaag SO 
tcagactttt ttttttgctc tccatctagt gggacaaata agaagtttaa caaagaacga 120 
caaaaaatcc tcaccagaag aaaaaaaaat caattttcac aggtaaagtt gtacggacag 180 
cacgacagac acaaaactaa agtaaatcca tgaggaaaaa agtaaaaaaa aaaaaattgt 24 0 
tcaccacaac ttcaagagcc attaaaacca aaaatttgga atataaattt caactgattt 300 
cttgctggat ttttttgtat atatttgcaa ttgatttcct tttacttttt ttttttccat 360 
ttcttctttt cctttttcca tcttttaagt ttcttttaga atatagtata tttatcaaac 420 
aatgtctgca ttcagatcaa ttcaacgttc aaccaacgta gccaagagca ctttcaaaaa 480 
cagcatcaga acatatgctt ctgctgaacc agtatgtatt cacttttttg aggatccggg 540 
caatgtgctt gggattttac ttttaacgta tatacaaaga taatttacta acttgctttc 600 
ttagacctta aaacaaagat tggaagaaat cttgccagcc aaagctgaag aagttaaaca 660 
attcaaaaaa gaacacggta aaactgtcat tggtgaagtt ttattagaac aagcttacgg 72 0 
tggtatgaga ggtatcaaag gtttagtttg ggaaggttct gttttggacc caattgaagg 780 
tatccgtttc agaggaagaa ccatcccaga cattcaaaaa gaattgccaa aagcaccagg 84 0 
tggtgaagaa ccattaccag aagctctttt ctggttgttg ttgactggtg aagttccaac 900 
tgacgcccaa actaaggctt tatccgaaga atttgctgct agatcagcat taccaaagca 960 
cgttgaagaa ttgatcgaca gatctccatc tcacttgcac ccaatggctc aattctccat 1020 
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tgccgttact gctttggaat ctgaatccca 
caaatccgaa tactggaaat acacttacga 
aaccattgct gctaagattt acagaaacgt 
tgactccaaa ttggattacg gtgctaactt 
ggaatttgtt gaattaatga gattgtacct 
cgtctctgca cacaccaccc acttggttgg 
agctgctggt ttgaatggtt tagctggtcc 
ggaatggttg ttcaaattaa gagaagaatt 
aaaatacttg tgggaaacct tgaactccgg 
cttgagaaag accgatccaa gatacactgc 
agactacgaa ttgttcaaat tggtttcaaa 
caaacacggt aagaccaaga acccatggcc 
acaatactac ggtttgactg aacaatcttt 
ctttggtgtc ttgccacaat tgatcttgga 
aaaatctttc tccactgaaa aatacattga 

<210> 28 
<211> 466 
<212> PRT 

<213> Candida albicans 



atttgcccaa gcttatgcta aaggtgccaa 1080 
agattccatc gatttgttag ctaaattgcc 1140 
tttccacgat ggtaaattgc cagctgccat 1200 
ggccagtttg ttaggttttg gtgacaacaa 1260 
taccatccac tctgaccacg aaggtggtaa 1320 
ttccgcttta tcttccccat tcttgtcatt 1380 
attacacggt agagctaacc aagaagtttt 1440 
aaacggtgac tactccaagg aagccattga 1500 
tagagttgtc ccaggttacg gtcacgctgt 1560 
tcaaagagaa tttgctctta aacatatgcc 1620 
catttacgaa gtcgctccag gtgttttaac 1680 
aaatgtggac tcccactctg gtgtcttgtt 1740 
ctacactgtc ttgttcggtg tttccagagc 1800 
ccgtggtatc ggtatgccaa ttgaaagacc 1860 
attggtcaaa aacatcaaca aagcttaa 1918 



<400> 28 

Met Ser Ala Phe Arg Ser He Gin Arg Ser Thr Asn Val Ala Lys Ser 
^5 10 15 

Thr Phe Lys Asn Ser He Arg Thr Tyr Ala Ser Ala Glu Pro Thr Leu 
20 25 30 

Lys Gin Arg Leu Glu Glu He Leu Pro Ala Lys Ala Glu Glu Val Lys 
35 40 45 

Gin Phe Lys Lys Glu His Gly Lys Thr Val He Gly Glu Val Leu Leu 
20 55 60 

Glu Gin Ala Tyr Gly Gly Met Arg Gly He Lys Gly Leu Val Trp Glu 
^5 70 75 80 

Gly Ser Val Leu Asp Pro He Glu Gly He Arg Phe Arg Gly Arg Thr 
85 90 95 

He Pro Asp He Gin Lys Glu Leu Pro Lys Ala Pro Gly Gly Glu Glu 
100 105 110 

Pro Leu Pro Glu Ala Leu Phe Trp Leu Leu Leu Thr Gly Glu Val Pro 

120 125 

Thr Asp Ala Gin Thr Lys Ala Leu Ser Glu Glu Phe Ala Ala Arg Ser 
130 135 3^4Q 
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Ser Pro Ser Hi 



s 



Ala Leu Pro Lys His Val Glu Glu Leu He Asp Arg 

150 155 

Leu His Pro Met Ala Gin Phe Ser He Ala Val Thr Ala Leu Glu Ser 
165 170 175 

Glu Ser Gin Phe Ala Gin Ala Tyr Ala Lys Gly Ala Asn Lys Ser Glu 
180 185 190 

Tyr Trp Lys Tyr Thr Tyr Glu Asp Ser He Asp Leu Leu Ala Lys Leu 
195 200 205 

Pro Thr He Ala Ala Lys He Tyr Arg Asn Val Phe His Asp Gly Lys 
210 215 220 

Leu Pro Ala Ala He Asp Ser Lys Leu Asp Tyr Gly Ala Asn Leu Ala 
225 230 235 240 

Ser Leu Leu Gly Phe Gly Asp Asn Lys Glu Phe Val Glu Leu Met Arg 
245 250 255 

Leu Tyr Leu Thr He His Ser Asp His Glu Gly Gly Asn Val Ser Ala 
260 265 270 

His Thr Thr His Leu Val Gly Ser Ala Leu Ser Ser Pro Phe Leu Ser 
275 280 285 

Leu Ala Ala Gly Leu Asn Gly Leu Ala Gly Pro Leu His Gly Arg Ala 
290 295 300 

Asn Gin Glu Val Leu Glu Trp Leu Phe Lys Leu Arg Glu Glu Leu Asn 

310 315 320 

Gly Asp Tyr Ser Lys Glu Ala He Glu Lys Tyr Leu Trp Glu Thr Leu 
325 330 

Asn Ser Gly Arg Val Val Pro Gly Tyr Gly His Ala Val Leu Arg Lys 
340 345 350 

Thr Asp Pro Arg Tyr Thr Ala Gin Arg Glu Phe Ala Leu Lys His Met 
355 360 365 

Pro Asp Tyr Glu Leu Phe Lys Leu Val Ser Asn He Tyr Glu Val Ala 
370 375 380 

Pro Gly Val Leu Thr Lys His Gly Lys Thr Lys Asn Pro Trp Pro Asn 

390 395 400 



29 



wo 00/09695 



PCT/EP99/05991 



Val Asp Ser His Ser Gly Val Leu 
405 

Gin Ser Phe Tyr Thr Val Leu Phe 
420 

Leu Pro Gin Leu lie Leu Asp Arg 
435 440 

Pro Lys Ser Phe Ser Thr Glu Lys 
450 455 

Asn Lys 
465 



Leu Gin Tyr Tyr Gly Leu Thr Glu 
410 415 

Gly Val Ser Arg Ala Phe Gly Val 
425 430 

Gly He Gly Met Pro He Glu Arg 
445 

Tyr He Glu Leu Val Lys Asn He 
460 



<210> 29 
<211> 2862 
<212> DNA 

<213> Candida albicans 
<400> 29 



atgatagatg aattgattga cattattgaa attttactag ccaaatcaat taaagacgaa 60 
caatttgaga actttctaaa atttgaatat tgtcgagcat tattatctca aactaacaac 120 
aaccctacca acgatgttaa gttttcacaa atatttttgg atttgaagaa acgctcacag 180 
aattggaaat catttgatga tattattcaa ttgagtttat tacaactaca atattgcata 240 
tatgccaaga attcaataaa ggcaaaagat agatttaatg gaatcttaca aacacttttg 300 
aaaaaaccac aattcaatat atcaaaatca aagaatttac ccattgtttc caaattacag 360 
aattttttaa ttttaggaaa atttcaatta cttgcatgtc atgtaaataa tcatattata 420 
cataataaaa ttgaagcgtt taataatatt aaaacaggta ttcaattatt atattcaatt 480 
gtcaaaaaac ttcctactaa tatcaacaaa actttatggc aagaacttaa ctgggaaatc 540 
actcgattat tatttgatag ttataaattg gcaattgatt tatctattga tattgggata 600 
tctcgagaca tcccattatt tttgaatgaa tgggttaaac tcaataatag tattgacaat 660 
gatgtaccga ttgttaattg tatcaatgag tttgaaatcg gtcgatatgg attgctttcc 720 
aataatgaat ttcaaaaata tatcagaatt gctcaaggaa gactcggata tagccttgtg 780 
aagaataata gtgctgttca acaatatatt aatagagacc gggatgacga aatctgtgga 840 
cacgcttcaa gtagtcgtca attaaagagt cttgtgagaa ctattttcaa ttcagataat 900 
tcactcagtg aattactgaa atcggtacaa ttattacctt gtattattgg tgacagctct 960 
actatgtgct ctaaggagtt acttgataag ttggttcaac taaaaaatga aatattaact 1020 
gaagtaacta attatgagaa atccagttca ttatcgttaa atcagcaaca acaactaatt 1080 
aataatttga atcaagttgt ttgtttattg tcttctttga cttcgtttaa aggtgatggt 1140 
ttgttatcag aggtttatta tcttcaggat tatgttagaa atctaccatt tgctaatgaa 1200 
cgtaaactga tggattcttc aaagcaagat gagagtaata atttgttacc ccgtgcatta 1260 
gatttcaatc aagttgttga agatccaagt aacaccacta ttaacaatag tatgatagat 1320 
tttaatgttg atttacaact ttatttaccc cataattgga ttcttgttac gttagacatt 1380 
tgtcagaata ctggagattt attgatttcc aaattgacta aggggtcacc aaatccaatt 1440 
tttatgagat tgccattact gagattccct tcaagtttgg gttttcaaca attgatgcaa ISOO 
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aattttgaaa aaatcattga tgatagtaat ttatctacaa aaaggaaaac tacttctaaa 1560 
attttaactg ttgaagatag aaaacaatgg tggagatctc gattcacttt ggattttcaa 1620 
ttacaagata ttttgcatca tgttgaaagc aaatggtttg gtgggtttat ttcaggtatt 1680 
ttcactaatg acaatgacgt tgaaaatgaa tccaagaacg tgtttcataa attcaaacaa 1740 
gatttaatga aaattttgaa agattgttta accgtaagtg acgataaatc gaatatagag 1800 
aggtttcttc agtttaatga atttatttat tactgctttt actcaatgga ggaatataat 1860 
tatgaattgg ttgatgattt gataaaattt ataactataa atatgaattc tcatggcaga 1920 
atagttaatt ttggcactaa tgttaaaatt aataaattac acgaattaat taagaatttg 1980 
attgataaag ttaataaaaa caaacaaaat gtgactagca acaacaaaaa caacagcaac 204 0 
aacaacagca acaacaacag caacagcaac aattcccaac atattgtttt gatacctaat 2100 
gccaactgtt ccaatttccc atgggaatcg atggaatttc ttcgtagtaa atcaatttca 2160 
agaatgccat caattcatat gttacttgat ctagtcaaat caaacaccaa taacaagaac 2220 
aagttaatgt ttgttgataa atctaatttg tattatttga ttaatcccag tggtgattta 2280 
attcgatcag aaaatcgatt caaaaaatta tttgaatcaa atcatttatg gagaggggaa 234 0 
attggaaaat tatcaagtaa tgaacatgaa gattatcaag attcaatatt atgtgaaatc 2400 
ttgaaaagtc atttatttgt ttatattggt catggtggtt gtgatcaata tattaaagta 2460 
tcaaaattat ttaaaaaatg tggcaataat caagatttac tgaataaatt acctcctagt 2520 
tcattgttag gttgttcatc agttaaatta gataattgta attataacta taattccagt 2580 
atgttacaac cactgggtaa tatttataat tggttgaact gtaaatcgtc aatgatactc 264 0 
gggaatctat gggatgttac tgataaggat attgatattt ttacactttc attactacaa 2700 
aaatgggggt taatagatga ttataatggt agtggccatg attatggtat gaagaaattg 2760 
gatttgacta attgtgttgt tcaaagtcga agtaaatgta ctttgaaata cttgaatgga 2 820 
tcagcacctg tggtttatgg tctaccaatg tatttaaaat ag 2862 

<210> 30 
<211> 953 
<212> PRT 

<213> Candida albicans 
<400> 30 

Met lie Asp Glu Leu He Asp He He Glu He Leu Leu Ala Lys Ser 



10 



15 



He Lys Asp Glu Gin Phe Glu Asn Phe Leu Lys Phe Glu Tyr Cys Arg 
20 25 30 

Ala Leu Leu Ser Gin Thr Asn Asn Asn Pro Thr Asn Asp Val Lys Phe 
35 40 45 

Ser Gin He Phe Leu Asp Leu Lys Lys Arg Ser Gin Asn Trp Lys Ser 
5° 55 60 

Phe Asp Asp He He Gin Leu Ser Leu Leu Gin Leu Gin Tyr Cys He 
^= 70 75 80 

Tyr Ala Lys Asn Ser He Lys Ala Lys Asp Arg Phe Asn Gly He Leu 
85 90 95 
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Gin Thr Leu Leu Lys Lys Pro Gin Phe Asn lie Ser Lys Ser Lys Asn 
100 105 

Leu Pro lie Val Ser Lys Leu Gin Asn Phe Leu lie Leu Gly Lys Phe 

120 125 

Gin Leu Leu Ala Cys His Val Asn Asn His He He His Asn Lys He 
130 135 

Glu Ala Phe Asn Asn He Lys Thr Gly He Gin Leu Leu Tyr Ser He 
"5 ISO 155 ISO 

Val Lys Lys Leu Pro Thr Asn He Asn Lys Thr Leu Trp Gin Glu Leu 
165 170 175 

Asn Trp Glu He Thr Arg Leu Leu Phe Asp Ser Tyr Lys Leu Ala He 
180 185 190 

Asp Leu Ser He Asp He Gly He Ser Arg Asp He Pro Leu Phe Leu 
195 200 205 

Asn Glu Trp val Lys Leu Asn Asn Ser He Asp Asn Asp val Pro He 
210 215 220 

val Asn Cys He Asn Glu Phe Glu He Gly Arg Tyr Gly Leu Leu Ser 

230 235 240 

Asn Asn Glu Phe Gin Lys Tyr He Arg He Ala Gin Gly Arg Leu Gly 
245 250 255 

Tyr Ser Leu Val Lys Asn Asn Ser Ala Val Gin Gin Tyr He Asn Arg 
260 265 270 

Asp Arg Asp Asp Glu He Cys Gly His Ala Ser Ser Ser Arg Gin Leu 
275 280 285 

Lys Ser Leu Val Arg Thr He Phe Asn Ser Asp Asn Ser Leu Ser Glu 
290 295 300 

Leu ser Lys Ser Val Gin Leu Leu Pro Cys He He Gly Asp Ser Ser 

310 315 320 

Thr Met Cys Ser Lys Glu Leu Leu Asp Lys Leu Val Gin Leu Lys Asn 
325 330 335 

Glu He Leu Thr Glu val Thr Asn Tyr Glu Lys Ser Ser Ser Leu Ser 
340 345 350 
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Leu Asn Gin Gin Gin Gin Leu He Asn Asn Leu Asn Gin Val Val Cys 

360 365 

Leu Leu Ser Ser Leu Thr Ser Phe Lys Gly Asp Gly Leu Leu Ser Glu 
^■"^ 

val Tyr Tyr Leu Gin Asp Tyr Val Arg Asn Leu Pro Phe Ala Asn Glu 
385 

•3^5 400 
Arg Lys Leu Met Asp Ser Ser Lys Gin Asp Glu Ser Asn Asn Leu Leu 

Pro Arg Ala Leu Asp Phe Asn Gin Val Val Glu Asp Pro Ser Asn Thr 
«0 425 430 

Thr He Asn Asn Ser Met He Asp Phe Asn Val Asp Leu Gin Leu Tyr 
435 440 

Leu Pro His Asn Trp He Leu Val Thr Leu Asp He Cys Gin Asn Thr 

455 460 

Gly Asp Leu Leu He Ser Lys Leu Thr Lys Gly Ser Pro Asn Pro He 

Phe Met Arg Leu Pro Leu Ser Arg Phe Pro Ser Ser Leu Gly Phe Gin 
"5 490 495 

Gin Leu Met Gin Asn Phe Glu Lys He He Asp Asp Ser Asn Leu Ser 

505 SXO 

Thr Lys Arg Lys Thr Thr Ser Lys He Leu Thr Val Glu Asp Arg Lys 
515 520 

Gin Trp Trp Arg Ser Arg Phe Thr Leu Asp Phe Gin Leu Gin Asp He 
"° 535 540 

Leu His His val Glu Ser Lys Trp Phe Gly Gly Phe He Ser Gly He 

Phe Thr Asn Asp Asn Asp Val Glu Asn Glu Ser Lys Asn Val Phe His 
565 570 575 

Lys Phe Lys Gin Asp Leu Met Lys He Leu Lys Asp Cys Leu Thr Val 
580 585 590 

Ser Asp Asp Lys Ser Asn He Glu Arg Phe Leu Gin Phe Asn Glu Phe 



595 



600 



605 
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He Tyr Tyr Cys Phe Tyr Ser Met Glu Glu Tyr Asn Tyr Glu Leu Val 
"° "5 

Asp Asp Leu He Lys Phe He Thr He Asn Met Asn Ser His Gly Arg 



625 630 635 



640 



He val Asn Phe Gly Thr Asn Val Lys He Asn Lys Leu His Glu Leu 
645 650 655 

He Lys Asn Leu He Asp Lys Val Asn Lys Asn Lys Gin Asn Val Thr 

665 670 

ser Asn Asn Lys Asn Asn Ser Asn Asn Asn Ser Asn Asn Asn Ser Asn 



675 680 



685 



Ser Asn Asn Ser Gin His He Val Leu He Pro Asn Ala Asn Cys Ser 

695 700 



Asn Phe Pro Trp Glu Ser Met Glu Phe Leu Arg Ser Lys Ser He Ser 
Arg Met Pro Ser He His Met Leu Leu Asp Leu Val Lys Ser Asn Thr 



725 



735 



Asn Asn Lys Asn Lys Leu Met Phe Val Asp Lys Ser Asn Leu Tyr Tyr 



740 745 



750 



Leu He Asn Pro Ser Gly Asp Leu He Arg Ser Glu Asn Arg Phe Lys 
755 760 765 

Lys Leu Phe Glu Ser Asn His Leu Trp Arg Gly Glu He Gly Lys Leu 

775 780 



Ser Ser Asn Glu His Glu Asp Tyr Gl 
785 790 735 



n Asp Ser He Leu Cys Glu He 

800 



Leu Lys ser His Leu Phe Val Tyr He Gly His Gly Gly Cys Asp Gin 

810 815 

Tyr He Lys Val Ser Lys Leu Phe Lys Lys Cys Gly Asn Asn Gin Asp 
820 825 830 

Leu ser Asn Lys Leu Pro Pro Ser Leu Leu Leu Gly Cys Ser Ser Val 
835 840 845 

Lys Leu Asp Asn Cys Asn Tyr Asn Tyr Asn Ser Ser Met Leu Gin Pro 
850 855 860 
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Ser Gly Asn lie Tyr Asn Trp Leu 
865 

Gly Asn Leu Trp Asp Val Thr Asp 
885 

Ser Leu Leu Gin Lys Trp Gly Leu 
900 

His Asp Tyr Gly Met Lys Lys Leu 

Ser Arg Ser Lys Cys Thr Leu Lys 
930 

Val Tyr Gly Leu Pro Met Tyr Leu 
945 



Asn Cys Lys Ser Ser Met lie Leu 
875 830 

Lys Asp He Asp He Phe Thr Leu 
890 895 

He Asp Asp Tyr Asn Gly Ser Gly 
905 910 

Asp Leu Thr Asn Cys Val Val Gin 
925 

Tyr Leu Asn Gly Ser Ala Pro Val 
940 

Lys 



<210> 31 
<211> 1443 
<212> DNA 

<213> Candida albicans 



<400> 31 

cttcttttag agacaatgca gtggttttct taccagatgc atgaccccca cccaataaaa 60 
ctataatcga tctattcaca gtatttgatg ccattttgat ggtgatgaat gatgtgatgt 120 
gatgctcatc ttattgggag tttcaaaaaa aaaagttaca ctcgaaaaaa aaaaaatagc 180 
attataaata gaagctttac tatcttatag aacaaaacaa aaaacactat cttctaatta 240 
ataatggatg attttgatag agatttagat aatgagttgg aatttagtca taaatcaacg 300 
aaaggaataa aggttcatcg cacttttgaa agtatgaatt tgaaacctga tcttttgaaa 360 
ggaatatatg cctatggatt tgaagcacca tctgctattc aatctagggc tattatgcag 420 
atcatcagtg gtagagacac aatagcacag gcacaatctg gaactggtaa aactgctact 480 
ttttctattg gtatgcttga ggttatagat actaaatcaa aagagtgtca agcacttatc 540 
ttgtctccta ctagagagtt ggcaattcaa atacaaaatg tggtcatgca tttaggagat 600 
tatatgaaca ttcacaccca tgcctgtatt ggtgggaaaa atgtcggtga ggatgttaag 660 
aaattgcagc aagggcaaca aatagttagt gggacaccag gtagagtgat tgatgtgata 72 0 
aaaagaagaa atctacaaac tagaaatatc aaggttctta ttttagatga agctgatgaa 780 
ctttttacaa aagggtttaa agaacagatc tacgaaatct acaaacattt accaccttcg 84 0 
gttcaagtag tagttgttag tgccactttg ccacgtgaag tattggagat gacaagtaag 900 
tttaccactg atccagtgaa aatcttggtg aagagggatg agatttcgct tctgggaatc 960 
aaacaatatt atgttcaatg tgaacgtgaa gattggaagt ttgatacact atgtgatttg 1020 
tatgacaacc ttacaataac tcaagcagtg atattttgta ataccaaatt gaaggtgaat 1080 
tggcttgctg atcaaatgaa aaagcaaaac tttactgttg tggcaatgca tggtgatatg 1140 
aaacaagatg aacgagattc aattatgaac gattttagaa gggggaattc aagagtatta 1200 
atatctacag atgtttgggc aagaggtatt gatgtccaac aagtctcgtt ggtaataaat 1260 
tatgatttgc ccaccgataa ggaaaactat attcatagaa ttggacgatc aggtagattt 132 0 
ggtagaaagg gaacagctat aaactcgata actaaagatg atgtggtcac tttaaaagaa 1380 
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ttggagaaat attattcaac gaaaattaag gaaatgccaa tgaatattaa tgatataatg 1440 

1443 

<210> 32 
<211> 399 
<212> PRT 

<213> Candida albicans 
<400> 32 

Met Asp Asp Phe Asp Arg Asp Leu Asp Asn Glu Leu Glu Phe Ser His 
Lys Ser Thr Lys Gly He Lys Val His Arg Thr Phe Glu Ser Met Asn 



20 



25 



30 



Leu Lys Pro Asp Leu Leu Lys Gly He Tyr Ala Tyr Gly Phe Glu Ala 
35 40 45 



Met Gin He He Ser Gly Arg 
60 



Pro Ser Ala He Gin Ser Arg Ala He 
50 55 

Asp Thr He Ala Gin Ala Gin Ser Gly Thr Gly Lys Thr Ala Thr Phe 

^° 75 80 

ser He Gly Met Leu Glu Val He Asp Thr Lys Ser Lys Glu Cys Gin 
85 90 95 

Ala Leu He Leu Ser Pro Thr Arg Glu Leu Ala He Gin He Gin Asn 
"0 105 

val val Met His Leu Gly Asp Tyr Met Asn He His Thr His Ala Cys 

120 125 

He Gly Gly Lys Asn Val Gly Glu Asp Val Lys Lys Leu Gin Gin Gly 
130 135 140 



Gin Gin He Val Ser Gly Thr Pro Gly Arg Val He Asp Val He Lys 

"° 155 

Arg Arg Asn Leu Gin Thr Arg Asn He Lys Val Leu He Leu Asp Glu 



165 170 



175 



Ala Asp Glu Leu Phe Thr Lys Gly Phe Lys Glu Gin He Tyr Glu 



180 185 



He 



190 



Tyr Lys His Leu Pro Pro Ser Val Gin Val Val Val Val Ser Ala Thr 

205 



195 200 



36 



wo 00/09695 



PCT/EP99/05991 



Leu Pro Arg Glu Val Leu Glu Met Thr Ser Lys Phe Thr Thr Asp Pro 

215 220 

Val Lys He Leu Val Lys Arg Asp Glu He Ser Leu Ser Gly He Lys 

230 235 240 

Gin Tyr Tyr Val Gin Cys Glu Arg Glu Asp Trp Lys Phe Asp Thr Leu 
245 250 255 

Cys Asp Leu Tyr Asp Asn Leu Thr He Thr Gin Ala Val He Phe Cys 

265 270 

Asn Thr Lys Leu Lys Val Asn Trp Leu Ala Asp Gin Met Lys Lys Gin 
2*75 280 285 

Asn Phe Thr Val Val Ala Met His Gly Asp Met Lys Gin Asp Glu Arg 

295 300 

Asp Ser He Met Asn Asp Phe Arg Arg Gly Asn Ser Arg Val Leu He 

310 

Ser Thr Asp Val Trp Ala Arg Gly He Asp Val Gin Gin Val Ser Leu 
325 330 335 

Val He Asn Tyr Asp Leu Pro Thr Asp Lys Glu Asn Tyr He His Arg 
340 345 

He Gly Arg Ser Gly Arg Phe Gly Arg Lys Gly Thr Ala He Asn Leu 
355 360 365 

He Thr Lys Asp Asp Val Val Thr Leu Lys Glu Leu Glu Lys Tyr Tyr 
370 375 380 

Ser Thr Lys He Lys Glu Met Pro Met Asn He Asn Asp He Met 
385 390 395 



<210> 33 
<211> 825 
<212> DNA 

<213> Candida albicans 



<400> 33 

aaccccacct tcaaagacaa agaagatttc 
aaccaagaac taatcaaatt tgcccgtgac 
gacggaggtg catgggaaaa ctatgaacga 
caaaaagaat tggaaacaac acgtatgtct 
ttcagaacta gagattataa aacaacccaa 



gtcaagcaaa cgaatgtcag agcagaaaag 60 
aaccttaacc atttaccatt caccgaaaaa 12 0 
atgatcagtg gtatgctcta caactgttta 180 
tgcagagact acatgttgga ctacggcagt 24 0 
gaatttcttg atgcaaaata caaacattta 300 
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gaaagtttca ttggacatgt tggcaaaaat gcatttatgg aatatccaat ctattttgat 360 
tatgggttta acacttattt gggtgataat ttctattcca attacaattt gacaattttg 420 
gatgtttcca tagtcagaat tggtaataat gtcaagtgtg gtcccaatgt atctatcctt 480 
accccaacac acccagtgga tcccactttg cgctatgatc aattggaaaa tgccttgcct 540 
gtgacggtgg gtaacggggt ctggttgtgt ggaagctgta ccattcttgg tggggtgaca 600 
gtaggtgatg gcagcattgt ggctgctggt gcagttgtca acaaggacgt tccaccaaac 660 
actgtagttg cgggagttcc tgctagggta gttaagcagc tagaacctag agaccctaac 720 
tttgacacta tggcagtttt gaaacaatat ggtatgggtt atatagatta gtaattagat 780 
ttgatgtaat gtacacgact acactatttg ctggtgtctg ttttt 825 

<210> 34 
<211> 206 
<212> PRT 

<213> Candida albicans 
<400> 34 

Met He Ser Gly Met Leu Tyr Asn Cys Leu Gin Lys Glu Leu Glu Thr 
15 10 15 

Thr Arg Met Ser Cys Arg Asp Tyr Met Leu Asp Tyr Gly Ser Phe Arg 
20 25 30 

Thr Arg Asp Tyr Lys Thr Thr Gin Glu Phe Leu Asp Ala Lys Tyr Lys 
35 40 45 

His Leu Glu Ser Phe He Gly His Val Gly Lys Asn Ala Phe Met Glu 
50 55 60 

Tyr Pro He Tyr Phe Asp Tyr Gly Phe Asn Thr Tyr Leu Gly Asp Asn 
^5 70 75 80 

Phe Tyr Ser Asn Tyr Asn Leu Thr He Leu Asp Val Ser He Val Arg 
85 90 95 

He Gly Asn Asn Val Lys Cys Gly Pro Asn Val Ser He Leu Thr Pro 
100 105 110 

Thr His Pro Val Asp Pro Thr Leu Arg Tyr Asp Gin Leu Glu Asn Ala 

120 125 

Leu Pro Val Thr Val Gly Asn Gly Val Trp Leu Cys Gly Ser Cys Thr 
130 135 140 

He Leu Gly Gly Val Thr Val Gly Asp Gly Ser He Val Ala Ala Gly 
145 150 155 160 

Ala Val Val Asn Lys Asp Val Pro Pro Asn Thr Val Val Ala Gly Val 
165 170 175 
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Pro Ala Arg Val Val Lys Gin Leu 
180 

Thr Met Ala Val Leu Lys Gin Tyr 
195 200 



Glu Pro Arg Asp Pro Asn Phe Asp 
185 190 

Gly Met Gly Tyr lie Asp 
205 



<210> 35 
<211> 823 
<212> DNA 

<213> Candida albicans 
<400> 35 

aaccaacaat gagtcaagtc gctccaaagt ggtaccaatc agaagacgtt ccagctccaa 60 
aacaaaccag aaagactgct cgtccacaaa aattacgtgc ctctttagtc ccaggtaccg 120 
ttttaatttt attggccggt agattcagag gtaaaagagt tgtttacttg aagaacttgg 180 
aagacaacac cttattggtt tctggtccat tcaaagtcaa tggtgttcca ttgagaagag 240 
ttaacgctag atacgttatc gccacctcca ccaaagtcaa cgtttctggt gttgatgttt 3 00 
ctaaattcaa cgtcgaatac tttgctagag aaaaatcttc taaatctaaa aaatccgaag 360 
ctgaattctt caatgaatct caaccaaaga aagaaatcaa agctgaaaga gttgctgacc 42 0 
aaaaatctgt cgatgctgct ttattaagtg aaatcaaaaa gaccccatta ttgaaacaat 4 80 
acttggccgc ttcattctct ttgaagaacg gtgacagacc acacttgtta aaattttaat 540 
ttaggtgaaa ttaatatttt gcaaacatgt tcatgataaa taacaatgtg gcttttaaag 600 
caatggatgg gatatggtta agaggatgtc tttatatttt gagttttata tatgggtact 660 
ttgtttaata atggaaggta ttggctcaga tgaacttcaa aatggagatt acttttttct 720 
tttactttta caatattttc gtctatttgc tgtttaagct gcaaaaacaa atttttaatc 780 
ggtgtatctt aactcttatt cattttgtat atttaataca tat 823 

<210> 36 
<211> 176 
<212> PRT 

<213> Candida albicans 
<400> 36 

Met Ser Gin Val Ala Pro Lys Trp Tyr Gin Ser Glu Asp Val Pro Ala 
1 5 10 15 

Pro Lys Gin Thr Arg Lys Thr Ala Arg Pro Gin Lys Leu Arg Ala Ser 
20 25 30 

Leu Val Pro Gly Thr Val Leu He Leu Leu Ala Gly Arg Phe Arg Gly 
35 40 45 

Lys Arg Val Val Tyr Leu Lys Asn Leu Glu Asp Asn Thr Leu Leu Val 
50 55 60 

Ser Gly Pro Phe Lys Val Asn Gly Val Pro Leu Arg Arg Val Asn Ala 



39 



wo 00/09695 



PCT/EP99/0599i 



65 70 75 



80 



Arg Tyr Val He Ala Thr Ser Thr Lys Val Asn Val Ser Gly Val Asp 
85 90 95 

Val Ser Lys Phe Asn Val Glu Tyr Phe Ala Arg Glu Lys Ser Ser Lys 
100 105 110 

Ser Lys Lys Ser Glu Ala Glu Phe Phe Asn Glu Ser Gin Pro Lys Lys 
115 120 125 

Glu He Lys Ala Glu Arg Val Ala Asp Gin Lys Ser Val Asp Ala Ala 
130 135 140 

Leu Leu Ser Glu He Lys Lys Thr Pro Leu Leu Lys Gin Tyr Leu Ala 
"5 150 155 160 

Ala Ser Phe Ser Leu Lys Asn Gly Asp Arg Pro His Leu Leu Lys Phe 
165 170 175 



<210> 37 
<211> 415 
<212> DNA 

<213> Candida albicans 
<400> 37 

aacattaaag caagatggaa aacgataaag gtcaattagt tgaattatac gtcccaagaa 60 
aatgttctgc taccaacaga atcattaaag ccaaagatca cgcttctgtt caaatctcaa 12 0 
ttgctaaagt tgatgaagac ggtagagcta ttgctggtga aaacatcact tacgctttaa 180 
gtggttacgt tagaggtaga ggtgaagctg atgactcatt aaacagattg gctcaacaag 24 0 
acggtttatt gaagaacgtc tggtcttact ctcgttaaga gaatagaaga atagacaaaa 300 
ttgataattg ggtattttaa gaaattactt tttttatatt gcaaattaat tttaatcttt 360 
cttctgtgta tatttaatgt cttaacataa taaaaaaaaa gaatagaaat ggttt 415 

<210> 38 
<211> 87 
<212> PRT 

<213> Candida albicans 
<400> 38 

Met Glu Asn Asp Lys Gly Gin Leu Val Glu Leu Tyr Val Pro Arg Lys 
15 10 15 

Cys Ser Ala Thr Asn Arg He He Lys Ala Lys Asp His Ala Ser Val 
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20 25 



30 



Gin He Ser He Ala hys Val Asp Glu Asp Gly Arg Ala He Ala Gly 
35 40 45 

Glu Asn He Thr Tyr Ala Leu Ser Gly Tyr Val Arg Gly Arg Gly Glu 
50 55 60 

Ala Asp Asp Ser Leu Asn Arg Leu Ala Gin Gin Asp Gly Leu Leu Lys 
^5 70 75 80 

Asn Val Trp Ser Tyr Ser Arg 
85 



<210> 39 
<211> 1685 
<212> DNA 

<213> Candida albicans 
<400> 39 



ctgtttacta aatggatata tgttaaacca tgaacttcgg tttatcagaa aaattggtgc 60 
tggtacctat ggtttgattt accttgtgga aaatatctac actaaacaac aatttgctgc 120 
taaaatggtt cttgaacagc cattactcaa acaaaagcaa caacaacaac aaagtcatca 180 
tggacataaa ggagaatcta gtatgaacaa acaaataata ctgcaagaat tttatcaata 240 
ttttttaaac aatagtatgc cacaaccacg aaatttggac ttgaattacc ttcgagacaa 300 
cggacatgat tgcccctttt tgactgaaat ctcattacat ttaaaagtac atcaacaccc 360 
aaacatagcg actattcatc aagtattaaa cattgaagat tttgccataa taatattgat 420 
ggatcatttt gagcaaggag atttgttcac taatatcatt gatagacaaa tattcaccaa 480 
taatagtcat agaaaagttc caagaacaga ttttgaaacc caattattaa tgaagaatgc 540 
catgttacaa ttgatagaag ccattgaata ttgtcacgaa aataatattt accattgtga 600 
tttaaaacca gaaaacatta tggttagata taatccatac tatgttcgtc caactatcaa 660 
taacaataat aacaatggag aagatgattt atgctatgcc aacagtatta ttgactataa 720 
tgaattacac ctcgtgttga ttgattttgg tttagctatg gactctgcta ccatttgttg 780 
taattcatgt cgtggatcgt cattttacat ggcaccagaa agaaccacca attataacac 840 
ccatcgttta atcaaccaat taattgatat gaatcaatat gagtcaattg aaatcaatgg 900 
gacaacagtg acaaaatcaa actgtaaata tttacctaca ttggctgggg atatttggtc 960 
attgggagta ttgttcatta atatcacttg ttcaagaaac ccatggccca ttgcatcatt 1020 
tgataataat caaaataatg aagtgtttaa gaattatatg ttgaataata acaaggctgt 1080 
tttgagcaaa atcttaccca tttcctcaca atttaatcgc ttattagata gaattttcaa 114 0 
attgaatcct aatgatagaa tagatttacc aactttatac aaagaagtta ttcgttgtga 1200 
tttcttcaaa gatgatcatt actactatgc ccaacatcaa catcatcaca atcacaatca 1260 
aatcaataat gcttacaatc actatcagaa acaacctaat caagcaagac ctactgcaaa 1320 
ccaacaattg tatacaccac cggaaaccac cacttataat tcatacgcta gtgatatgga 1380 
agaagatgaa attagtgatg atgagtttta ttctgatgaa gaagatgaag atattgaaga 144 0 
ctatgaagag gaagaggaag agtattttgg taatgagcaa caacaacaac agcaagtcac 1500 
aacagtgaat ggtaattttg gtcaagttaa aggtacctgt tattacgata ccaaaaccaa 1560 
aacaactaca tatataaaac caccagctgc atatacttta gagacgccta gtcaaagtgt 162 0 
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tgaatactgt taagttgtac acataaataa ttaatgacaa ttaataataa cgattaataa 1680 
^^^^5 1685 

<210> 40 
<211> 537 
<212> PRT 

<213> Candida albicans 
<400> 40 

Met Leu Asn His Glu Leu Arg Phe lie Arg Lys lie Gly Ala Gly Thr 
15 10 15 

Tyr Gly Leu He Tyr Leu Val Glu Asn He Tyr Thr Lys Gin Gin Phe 
20 25 30 

Ala Ala Lys Met Val Leu Glu Gin Pro Leu Leu Lys Gin Lys Gin Gin 
35 40 45 

Gin Gin Gin Ser His His Gly His Lys Gly Glu Ser Ser Met Asn Lys 
50 55 60 

Gin He He Ser Gin Glu Phe Tyr Gin Tyr Phe Leu Asn Asn Ser Met 
^5 70 75 80 

Pro Gin Pro Arg Asn Leu Asp Leu Asn Tyr Leu Arg Asp Asn Gly His 
85 90 95 

Asp Cys Pro Phe Leu Thr Glu He Ser Leu His Leu Lys Val His Gin 
100 105 110 

His Pro Asn He Ala Thr He His Gin Val Leu Asn He Glu Asp Phe 
115 120 125 

Ala He He He Leu Met Asp His Phe Glu Gin Gly Asp Leu Phe Thr 
130 135 140 

Asn He He Asp Arg Gin He Phe Thr Asn Asn Ser His Arg Lys Val 
145 150 155 160 

Pro Arg Thr Asp Phe Glu Thr Gin Leu Leu Met Lys Asn Ala Met Leu 
165 170 175 

Gin Leu He Glu Ala He Glu Tyr Cys His Glu Asn Asn He Tyr His 
180 185 190 

Cys Asp Leu Lys Pro Glu Asn He Met Val Arg Tyr Asn Pro Tyr Tyr 
195 200 205 
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Val Arg Pro Thr He Asn Asn Asn Asn Asn Asn Gly Glu Asp Asp Leu 

215 220 

Cys Tyr Ala Asn Ser He He Asp Tyr Asn Glu Leu His Leu Val Leu 

230 235 240 

He Asp Phe Gly Leu Ala Met Asp Ser Ala Thr He Cys Cys Asn Ser 
2*5 250 255 

Cys Arg Gly Ser Ser Phe Tyr Met Ala Pro Glu Arg Thr Thr Asn Tyr 
260 265 270 

Asn Thr His Arg Leu He Asn Gin Leu He Asp Met Asn Gin Tyr Glu 
275 280 285 

Ser He Glu He Asn Gly Thr Thr Val Thr Lys Ser Asn Cys Lys Tyr 
290 295 300 



e 



Leu Pro Thr Leu Ala Gly Asp He Trp Ser Leu Gly Val Leu Phe II 

310 

Asn He Thr Cys Ser Arg Asn Pro Trp Pro He Ala Ser Phe Asp Asn 
325 330 335 

Asn Gin Asn Asn Glu Val Phe Lys Asn Tyr Met Leu Asn Asn Asn Lys 
340 345 

Ala val Leu Ser Lys He Leu Pro He Ser Ser Gin Phe Asn Arg Leu 
355 360 365 

Leu Asp Arg He Phe Lys Leu Asn Pro Asn Asp Arg He Asp Leu Pro 
3"'0 375 330 

Thr Leu Tyr Lys Glu Val He Arg Cys Asp Phe Phe Lys Asp Asp His 

390 395 400 

Tyr Tyr Tyr Ala Gin His Gin His His His Asn His Asn Gin He Asn 
405 410 415 

Asn Ala Tyr Asn His Tyr Gin Lys Gin Pro Asn Gin Ala Arg Pro Thr 
420 425 430 

Ala Asn Gin Gin Leu Tyr Thr Pro Pro Glu Thr Thr Thr Tyr Asn Ser 
435 440 445 

Tyr Ala Ser Asp Met Glu Glu Asp Glu He Ser Asp Asp Glu Phe Tyr 
450 455 4go 
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Ser Asp Glu Glu Asp Glu Asp lie 
465 470 

Glu Tyr Phe Gly Asn Glu Gin Gin 
485 

Asn Gly Asn Phe Gly Gin Val Lys 
500 

Thr Lys Thr Thr Thr Tyr He Lys 
515 520 

Thr Pro Ser Gin Ser Val Glu Tyr 
530 535 



Glu Asp Tyr Glu Glu Glu Glu Glu 
475 480 

Gin Gin Gin Gin Val Thr Thr Val 
490 495 

Gly Thr Cys Tyr Tyr Asp Thr Lys 
505 510 

Pro Pro Ala Ala Tyr Thr Leu Glu 
525 

Cys 



<210> 41 
<211> 848 
<212> DNA 

<213> Candida albicans 
<400> 41 

aaccaatttt agaaacaatg gctcgtcaat ttttcgtagg tggtaacttc aaagctaacg 60 
gtaccaaaca acaaatcact tcaatcatcg acaacttgaa caaggctgat ttaccaaagg 12 0 
atgtcgaagt tgtcatttgt ccacccgccc tttaccttgg tttagctgta gagcaaaaca 18 0 
aacaaccaac tgttgccatt ggtgctcaaa atgtttttga caagtcatgt ggtgctttca 240 
ctggtgaaac ctgtgcttct caaatcttgg atgttggtgc cagctggact ttaactggtc 300 
acagtgaaag aagaaccatt atcaaagaat ccgatgaatt cattgctgaa aaaaccaagt 360 
ttgccttgga cactggtgtc aaagttattt tatgtattgg tgaaacctta gaggaaagaa 420 
aaggtggtgt cactttggat gtttgtgcca gacaattgga tgctgtttcc aagattgttt 480 
ctgattggtc aaacattgtt gttgcttacg aacctgtttg ggcaattggt actggtttag 540 
ccgctacccc agaagatgct gaagaaaccc acaaaggtat tagagctcat ttggccaaga 600 
ccattggtgc cgaacaagct gaaaaaacca gaatcttgta cggtggttca gttaacggta 660 
agaacgctaa ggatttcaaa gacaaagcaa atgttgatgg tttcttagtc ggtggtgctt 72 0 
cattaaaacc agaatttgtt gatatcatca aatctagatt ataaacagta tattaaaaac 780 
tatatgccta tagaatttag catgttgttg tgaatttgta atgaatctat aaaaatgtgc 840 
tcatgaac 

<210> 42 
<211> 248 
<212> PRT 

<213> Candida albicans 
<400> 42 

Met Ala Arg Gin Phe Phe Val Gly Gly Asn Phe Lys Ala Asn Gly Thr 
^5 10 15 

Lys Gin Gin He Thr Ser He lie Asp Asn Leu Asn Lys Ala Asp Leu 
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20 

Pro Lys Asp Val 
35 

Leu Ala Val Glu 
50 

Asn Val Phe Asp 
65 

Ser Gin lie Leu 



Glu Arg Arg Thr 
100 

Thr Lys Phe Ala 
115 

Glu Thr Leu Glu 
130 

Arg Gin Leu Asp 
145 

Val Val Ala Tyr 



Thr Pro Glu Asp 
180 

Ala Lys Thr lie 
195 

Gly Gly Ser Val 
210 

Asn Val Asp Gly 
225 

Val Asp lie lie 



Glu Val Val lie 
40 

Gin Asn Lys Gin 
55 

Lys Ser Cys Gly 
70 

Asp Val Gly Ala 
85 

lie lie Lys Glu 



Leu Asp Thr Gly 
120 

Glu Arg Lys Gly 
135 

Ala Val Ser Lys 
150 

Glu Pro Val Trp 
165 

Ala Glu Glu Thr 



Gly Ala Glu Gin 
200 

Asn Gly Lys Asn 
215 

Phe Leu Val Gly 
230 

Lys Ser Arg Leu 
245 



25 

Cys Pro Pro Ala 



Pro Thr Val Ala 
60 

Ala Phe Thr Gly 
75 

Ser Trp Thr Leu 
90 

Ser Asp Glu Phe 
105 

Val Lys Val He 



Gly Val Thr Leu 
140 

He Val Ser Asp 
155 

Ala He Gly Thr 
170 

His Lys Gly He 
185 

Ala Glu Lys Thr 



Ala Lys Asp Phe 
220 

Gly Ala Ser Leu 
235 



30 

Leu Tyr Leu Gly 
45 

He Gly Ala Gin 



Glu Thr Cys Ala 
80 

Thr Gly His Ser 
95 

He Ala Glu Lys 
110 

Leu Cys He Gly 
125 

Asp Val Cys Ala 



Trp Ser Asn He 
160 

Gly Leu Ala Ala 
175 

Arg Ala His Leu 
190 

Arg He Leu Tyr 
205 

Lys Asp Lys Ala 



Lys Pro Glu Phe 
240 



<210> 43 
<211> 550 
<212> PRT 
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<213> Candida albicans 



<400> 43 
Met Ser Leu Asp 
1 

Glu lie Pro Lys 
20 

Asn Glu His lie 
35 

Gly lie Ser lie 
50 

Gly Phe Asp Thr 
65 

Leu Glu Arg Phe 



Asn Val Arg Thr 
100 

lie Gly Ala Leu 
115 

Val Gly lie Met 
130 

Gin lie Ala Ser 
145 

He Thr Gly Leu 



He Ser Glu Val 
180 

Phe Gin Leu Met 
195 

Tyr Gly Thr Lys 
210 



Asn Ser Thr Glu 
5 

Asn Glu His Asn 



Pro Thr Leu Glu 
40 

Leu Cys Phe Leu 
55 

Gly Thr He Ser 
70 

Gly Gly Thr Lys 
85 

Gly Leu Leu He 



Phe Leu Ser Lys 
120 

Thr Ala Met He 
135 

Gin His Ala Trp 
150 

Ala Val Gly Met 
165 

Ser Pro Lys His 



He Thr Leu Gly 
200 

Lys Tyr Ser Asp 
215 



Asn Arg Asp Leu 
10 

Glu Gin Gly Glu 
25 

Asp Lys Pro Leu 



He Ala Phe Gly 
60 

Gly Phe He Asn 
75 

Ala Asp Gly Thr 
90 

Gly Leu Phe Asn 
105 

Val Gly Asp Met 



He Tyr He Val 
140 

Tyr Gin He Met 
155 

Leu Ser Val Leu 
170 

Leu Arg Gly Thr 
185 

He Phe Leu Gly 



Ser Arg Gin Trp 
220 



Glu Glu Lys Glu 
15 

Gin Asn Glu Asn 
30 

Lys Glu Tyr He 
45 

Gly Phe Val Phe 



Met Thr Asp Phe 
80 

Leu Tyr Phe Ser 
95 

Val Gly Cys Ala 
110 

Tyr Gly Arg Arg 
125 

Gly He He Val 



He Gly Arg He 
160 

Cys Pro Leu Phe 
175 

Leu Val Tyr Cys 
190 

Tyr Cys Thr Ser 
205 

Arg He Pro Leu 



Gly Leu Cys Phe Ala Trp Ala Leu Cys Leu Leu Gly Gly Met Val Arg 
225 230 235 240 
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Met Pro Glu Ser Pro Arg Tyr Leu Val Gly Lys Asp Arg lie Asp Asp 
245 250 255 

Ala Lys lie Ser Leu Ala Lys Thr Asn Lys Val Ser Pro Glu Asp Pro 
260 265 270 

Ala Leu Tyr Arg Glu Leu Gin Leu He Gin Ala Gly Val Glu Arg Glu 
275 280 285 

Arg Leu Ala Gly Lys Ala Ser Trp Gly Ala Leu He Thr Gly Lys Pro 
290 295 300 

Arg He Leu Glu Arg Val He Val Gly Gly Met Leu Gin Ser Leu Gin 
305 310 315 320 

Gin Leu Thr Gly Asp Asn Tyr Phe Phe Tyr Tyr Ser Thr Thr He Phe 
325 330 335 

Lys Ser Val Gly Leu Asn Asp Ser Phe Glu Thr Ser He He Leu Gly 
340 345 350 

Val He Asn Phe Ala Ser Thr Phe Val Gly He Tyr Ala He Glu Arg 
355 360 365 



Leu Gly Arg Arg 
370 

Cys Phe Leu He 
385 

Gin Pro Gly Gly 



He Thr Ala Leu 
420 

Val Tyr Ser He 
435 

Ala Met Gly Phe 
450 

Ser Phe Phe Thr 
465 



Leu Cys Leu Leu 
375 

Tyr Ser Leu He 
390 

Pro Thr Arg Lys 
405 

Tyr Val Phe Phe 

Val Ser Glu Leu 
440 

Ala Asn Ala Cys 
455 

Ser Phe He Thr 
470 



Thr Gly Ser Val 
380 

Gly Thr Gin His 
395 

Pro Asp Gly Asn 
410 

Phe Ala Ser Thr 
425 

Tyr Pro Leu Lys 



Asn Trp Leu Trp 
460 

Asp Ala He His 
475 



Ala Met Ser He 



Leu Tyr He Asp 
400 

Ala Met He Phe 
415 

Trp Ala Gly Gly 
430 

Val Arg Ser Lys 
445 

Gly Phe Leu He 

Phe Tyr Tyr Gly 
480 



Phe Val Phe Met Gly Cys Leu Val Phe Ser He Phe Phe Val Tyr Phe 
485 490 495 
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Met He Tyr Glu Thr Lys Gly Leu Thr Leu Glu Glu He Asp Glu Leu 
500 505 510 

Tyr Ser Thr Lys Val Val Pro Trp Lys Ser Ala Gly Trp Val Pro Pro 
515 520 525 

Ser Asp Glu Glu Met Val Arg Ala Lys Gly Tyr Thr Gly Asp He His 
530 535 540 

Ala Asp Glu Glu Gin Val 
545 550 



<210> 44 
<211> 508 
<212> DNA 

<213> Candida albicans 
<400> 44 

ttcatgatta tatgatttca tttaatatat tgatttaata tatatattta attactcata 60 
tagtcgtatt acacctgtag cccaattcat aagggtcatg cggattagtc ttcagcctct 120 
acttcccata atatatctat tatgcatcac taattatagt aggcccgacc ataggtcggg 180 
cttacttaaa tagtcgaggg ttgcgttcat tatataacta aataaaatac cacttggcat 240 
gaactgacga caacaatgta acgcctgtat atactcgttc aggtaatgag tatatattca 3 00 
agaattggta aggtgttagg ggtatcatcc aattaaacag cataatccac tgtacctgta 3 60 
tataaccgtc taatgtattg catttcatcc gtgaggacgt actagtctgg cggtgtactt 420 
caagtattaa cgtacccata atgaaagtta taggtttata aacccataac tatcttacat 480 
atacgtagta cacatagttt acggctac 508 

<210> 45 
<211> 863 
<212> DNA 

<213> Candida albicans 
<400> 45 

ctcgtgcata attatcttaa aaccgtagat aagcaaaaat ttatcttatg aaatgttcag 60 
cgataaagaa agaaagaatc aggtaccacg aggagtgttt ttgagaaaaa caactcgtaa 120 
attaatgaat ctagtttctc tatacttgaa taatttttga gttttctgga aaagacacct 180 
gttccagttt caaattaaac aagaatgtga aaagaataaa atttgattta ttctagcctg 240 
ttaataatcc aggaaaactc aattttcgta attggcaact tgtccgagtg gttaaggaga 300 
aagattagaa atcttttggg ctttgcccgc gcaggttcga gtcctgcagt tgtcgttatt 360 
ttttttggtt tactctctat tttaaaattt aaaactaatc aactgaaact ggagtacctg 420 
ccatgatatg agtaaatact tttttgatat taaaaatcta tataaaactc cctatttatt 4 80 
ttttaattta aacccagata ttgtcccaat aatagttttt tgtttgaact tattgctttg 540 
tatgaacctt gttagtttaa tctttccaat ttcatactct cttagttggc cacatcagtg 600 
gctcattgaa taattctgat cttgaagtgt accagatgta ttctgacaaa actgcacacg 660 
gacccagtca atagcattat agatattttg atttaaagtt caccgaatat atcgaatatc 720 
tttattggcc atctcatctc atcttcttgc aataaattct taaacgctac tttttctcaa 780 
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accttattat ccctctagat actcttccaa atcttcaggt tcaaatatca ctttaaccat 840 
caatgaacaa ctagggcaaa cag 863 

<210> 46 
<211> 925 
<212> DNA 

<213> Candida albicans 
<400> 46 

atgggtgcta cttgcccttt acggaaagtg gctacacacc gcaatgggtt accgatttgg 60 
gaagctagta gggctaccag agctaccaaa gtattgtggg agagttgggt acagtacaca 120 
ttgttacgca atgagttacc aattcgggaa gctagtaggg ctaccagagc taggttccag 180 
ttaccaattc gggaagctag tagagctacc agagctgggt tccagttacc gatttaggaa 24 0 
gtgtgttgca agcagggcta ccaaatatgg gtggcaacac atatggtaat aagtgctacc 300 
aatgtgggtg caaaaaattt tgccaagtaa tttgtatggc aataacagaa gtgttggcgg 360 
attcgaactc aggaatcttt ggtgtgtaaa aaaaaagcaa tagcgactac gctacaagag 420 
gcaatcgatt attattataa agtggaagtt atatatatgt tgtcgggggg gggtaggggc 480 
gctgcgcgcc cctgactttg acgggcccga cgcgggtttg ggttgtgatg gggcggtaaa 54 0 
taataaggat tctccctccc ttttttctct ttccccccct cctcctcccc ctttcccctt 600 
ttccccgagt ctacaaatct acaagaggcc cgacggtgga ggcctgaggc cgaaggtcga 660 
aggccgacaa agatgggtgg gtgggtggga ggttgtgttc ggggcgtagc cccgagaaaa 72 0 
ttttggaata cagggccagg agggtagggg aaatggggaa aatgggggat ttgggaggga 780 
atggggaagg aagaagaaga aaaaagtggt ggaaaggaga agattttttt tgggagaaaa 840 
aatttttttt ataccaccga gaagtgtgag aggatacgat gggtgcgaca gggggtagag 900 
ctgttgacaa cgttatatgg gggag 925 

<210> 47 
<211> 78 
<212> PRT 

<213> Candida albicans 
<400> 47 

Met Gly Ala Thr Cys Pro Leu Arg Lys Val Ala Thr His Arg Asn Gly 
15 10 15 

Leu Pro He Trp Glu Ala Ser Arg Ala Thr Arg Ala Thr Lys Val Leu 
20 25 30 

Trp Glu Ser Trp Val Gin Tyr Thr Leu Leu Arg Asn Glu Leu Pro He 
35 40 45 

Arg Glu Ala Ser Arg Ala Thr Arg Ala Arg Phe Gin Leu Pro lie Arg 
50 55 60 

Glu Ala Ser Arg Ala Thr Arg Ala Gly Phe Gin Leu Pro He 
65 70 75 
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<210> 48 
<211> 81 
<212> PRT 

<213> Candida albicans 
<400> 46 

Met Gly Tyr Arg Phe Gly Lys Leu Val Gly Leu Pro Glu Leu Pro Lys 
15 10 15 

Tyr Cys Gly Arg Val Gly Tyr Ser Thr His Cys Tyr Ala Met Ser Tyr 
20 25 30 

Gin Phe Gly Lys Leu Val Gly Leu Pro Glu Leu Gly Ser Ser Tyr Gin 
35 40 45 

Phe Gly Lys Leu Val Glu Leu Pro Glu Ser Gly Ser Ser Tyr Arg Phe 
50 55 60 

Arg Lys Cys Val Ala Ser Arg Ala Thr Lys Tyr Gly Trp Gin His lie 
€5 70 75 80 

Trp 



<210> 49 
<211> 759 
<212> DNA 

<213> Candida albicans 
<400> 49 

ctaccaccga aaattccgaa atttcaaaaa 
gattattgcc atgccctgag gatgagttta 
tggttgtgct gtataggagg ggtaagaatt 
aaaaaaagag gtatcactct ggttcaaacg 
ctccagacca aacttagtag taacagccat 
tgtccatttt gtatggggaa ggggaattta 
tgtcaagacc cgcaaaagtc accttttttc 
gtctggtgca cagccaaatt gattttgtgg 
acacgttttt gcagtgtgaa actgcgctcg 
attgcaagaa tacagagagt tcttctctgg 
cgagtgggga gagtctggaa gtgatataca 
gcatgggcga gccactgtac ggtggcaagc 
ttctgtgtat gggcactgat ggatttagtg 

<210> 50 
<211> 902 
<212> DNA 



ctcaaaatcc ctaaaaacaa actatccaga 60 
gttttttaat ttttgaaaaa tgtccaaaac 120 
tgccattctg cccctttggg tgggtcagtc 180 
ggaaacaaca gaaaatggga taaaaataat 240 
tttagttgta ctggtatacc ctacacaagt 3 00 
gacaaaattt tttttttgaa tttcgctaag 360 
gttttcaact atggcagagg ctcacctttt 420 
gtgcgcactg gaaaaacagt ttgttagtgg 4 80 
gaggtactat atgcgaaagc agaaaagaca 54 0 
gctattgcaa tgtgtttaag gccaagtcga 600 
catcacgacc tactttatac gctacgttcg 660 
ctgaacagtc ccacaccaga tatctaacga 720 
gattactag 759 
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<213> Candida albicans 
<400> SO 

atgtcctgtg aagacgaaca tcacaaccac aatcatggtc ataaccaaaa tcacaatcat 60 
gttgctccta ttcctacaac agctggacaa tcattaaata ataaaattga tacatctaaa 120 
gtgacagctc tcaacatggc caactctgct gacgatctag caaaagtttt caaagattcg 180 
actaaaaaat atcaaatcaa accaattatc aaatcagaca gtgatgaaca aatgattatc 24 0 
aacattccat ttcttaatgg tagtgtcaaa ttgtattcga taattctacg taccaatggg 300 
gatttgtatt gtcccaaaac aataaaatta ttcaaaaatg acacatcaat tgattttgat 360 
aatgtggatt cgaagaaacc aatacaggtg ttaactcatc ctcaagttgg tgttgctaat 420 
aatgatagcg atgatcttcc agagtttttg gaatcaaata acgatgacga ttttgtcgaa 480 
cattatgtgt ctcgacataa attcactggg gtaaatcaat tgacaatatt tattgaagat 540 
atttatgatg aaggagaaga agagtgtcat ttacattcaa ttgaattgag aggggaattc 600 
actgaattaa acaaagaccc tgtcattaca ttatatgaac tggctgctaa tcctgctgat 660 
cataagaatt taacgattgt tgaaaatcaa aatctagcat aaaacaaaga agtgaaaggt 720 
atcagataag ctggttacat tacaattgat ctaatttaga atctcaaggt atttaaattt 780 
gccgttttgc gataatataa catggtcaag aacgttgaat cgattacgtt aatggtttag 840 
ctaattgatt tttaggatcg agtatttaga gtgaataaac aataaacaag aatgatgaat 900 



tg 

<210> 51 
<211> 233 
<212> PRT 

<213> Candida albicans 
<400> 51 

Met ser Cys Glu Asp Glu His His Asn His Asn His Gly His Asn Gin 

Asn His Asn His Val Ala Pro He Pro Thr Thr Ala Gly Gin Ser Leu 
20 25 30 

Asn Asn Lys He Asp Thr Ser Lys Val Thr Ala Leu Asn Met Ala Asn 
35 40 45 

Ser Ala Asp Asp Leu Ala Lys Val Phe Lys Asp Ser Thr Lys Lys Tyr 
5° 55 60 

Gin He Lys Pro He He Lys Ser Asp Ser Asp Glu Gin Met He He 
" 70 75 80 

Asn He Pro Phe Leu Asn Gly Ser Val Lys Leu Tyr Ser He He Leu 
85 90 gg 



902 



Arg Thr Asn Gly Asp Leu Tyr Cys Pro Lys Thr He Lys Leu Phe Lys 
100 105 110 

Asn Asp Thr Ser He Asp Phe Asp Asn Val Asp Ser Lys Lys Pro He 
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115 120 



125 



Gin Val Leu Thr His Pro Gin Val Gly Val Ala Asn Asn Asp Ser Asp 
130 135 

Asp Leu Pro Glu Phe Leu Glu Ser Asn Asn Asp Asp Asp Phe Val Glu 

150 155 160 

His Tyr Val Ser Arg His Lys Phe Thr Gly Val Asn Gin Leu Thr lie 
1^5 170 

Phe He Glu Asp lie Tyr Asp Glu Gly Glu Glu Glu Cys His Leu His 
180 185 190 

Ser He Glu Leu Arg Gly Glu Phe Thr Glu Leu Asn Lys Asp Pro Val 
1^5 200 205 

He Thr Leu Tyr Glu Ser Ala Ala Asn Pro Ala Asp His Lys Asn Leu 
210 215 220 

Thr He Val Glu Asn Gin Asn Leu Ala 
225 230 



<210> 52 
<211> 1833 
<212> DNA 

<213> Candida albicans 
<400> 52 

atggcatcgt ctaataatgg atttgagtca 
tatcaagaag aagacacccc tatcaaacgt 
gatgaagatg aactcgatcc cgaagagttc 
aaagactcac atgtgctgta caataaattt 
tcacacttac tcgacaatca taaacccaat 
atcaaagaaa gtgaactgtt atataatacc 
tttcctgcag ccatgtacca gtcaaatgac 
tctaacagag taaaattgct cacacaagag 
tttctacaga gtggtaataa tcatatatat 
gatcagttgt cagagagtca ctattcttta 
gcagaaacat tacacggatc tttcaagaaa 
aaagtgaaat ctataaaaag tgatacaagc 
gatgaagtta atgatgttga tgacgagatc 
cgatctaaaa aagaaatttt aaataaagaa 
agaacagcaa aatatgttga catatttaag 
actgatttcc ttcagtccaa tggtgttccc 
tcacctgttg atattacgat ttctagcaac 
attcacatta caaaagagtc aattcctcaa 



ataaatctag cttccactat tctgggacct 60 
ttacattcta tccccgcttc cacctccgaa 120 
attttaaata aagtagataa accagctaca 180 
ctggataagc atataagtga tgagcaacta 24 0 
ctagtgacta ccacaacttt aattgattct 300 
atggacagtt tgatgataaa atccatcaat 360 
aacaattcac aatcaccaat cgagtattta 420 
ttatacgaag attcagtcaa atatggcaag 480 
caattacgaa gtaggatttt acagaccttt 540 
aatgaactat ataataaaga catgtcttac 600 
tgggatcaac aaagaaataa agtattgtcc 660 
aaacatggag ccaaattatt caccttatta 720 
aaacttttgg aagcaaaact acagcagctt 780 
attgaagata ccagcagtgt tttggaaagc 84 0 
gatttggaaa acaaaggtag gtcagcaatt 900 
gaaaaagaaa ttgatacaat tgtgagattc 960 
tattcactga aaaaggaacc aaagaaagag 1020 
aatgagtcgg ctagtaaacc cgcaaatact 1080 
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cccagtatag gtatgcaacc gtttataata cctgaagcag aagccaatac caaaacaccg 1140 
gatttgcaat caatgaacca cgatcatggg cctactcctt ttgaaaaagg atatgctatg 12 00 
gggacacaaa attctacggc gttgaaaaac aaaatgaatc atataatgaa aaagttttta 1260 
gattctttac caataactcc accatcaaat atctcaacaa tgccagccac ttcacgtatt 1320 
aaagtggatg atttatcaaa tacaatctct aaaagattag atttggatcc aataatggtt 1380 
tttttggaac acaaagttgc tgcattacat gatttggcca taaaatcatc tcaaaatgct 1440 
gcattattcc atgaatttgg gagaatatgg gagagcgtta caaaactaat gaattctcag 1500 
gaagaaaagt tggagagtat tctcaacgat gattcgaatt ctaaattagt tacacgtatc 1560 
ttgaattcca ctttagaaca attgaaatcc accctatctg cattgaagag caaccctgta 1620 
acaagtggta gccctcgaga tgaagtctta atttcattaa taacaagcga gtataatgcg 1680 
atagaacagg ctgtgaaact tgtatcgcct gaccttcgaa ctataggaga actcaattct 174 0 
agcgggggcc tacccccttc gtcttcaaaa cctacaagtc aagtgtaccc agttagtacc 1800 
agtgacacca agctgactac aaaaatggaa taa 1Q33 

<210> 53 
<211> 610 
<212> PRT 

<213> Candida albicans 
<400> 53 

Met Ala Ser Ser Asn Asn Gly Phe Glu Ser He Asn Leu Ala Ser Thr 
15 10 15 

He Ser Gly Pro Tyr Gin Glu Glu Asp Thr Pro He Lys Arg Leu His 
20 25 30 

Ser He Pro Ala Ser Thr Ser Glu Asp Glu Asp Glu Leu Asp Pro Glu 
35 40 45 

Glu Phe He Leu Asn Lys Val Asp Lys Pro Ala Thr Lys Asp Ser His 
50 55 60 

Val Ser Tyr Asn Lys Phe Ser Asp Lys His He Ser Asp Glu Gin Leu 
" 70 75 80 

Ser His Leu Leu Asp Asn His Lys Pro Asn Leu Val Thr Thr Thr Thr 
85 90 95 

Leu He Asp Ser He Lys Glu Ser Glu Ser Leu Tyr Asn Thr Met Asp 

105 110 

Ser Leu Met He Lys Ser He Asn Phe Pro Ala Ala Met Tyr Gin Ser 
115 120 125 

Asn Asp Asn Asn Ser Gin Ser Pro He Glu Tyr Leu Ser Asn Arg Val 
130 135 140 

Lys Leu Leu Thr Gin Glu Leu Tyr Glu Asp Ser Val Lys Tyr Gly Lys 
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145 150 155 



160 



Phe Leu Gin Ser Gly Asn Asn His lie Tyr Gin Leu Arg Ser Arg lie 
165 170 175 

Leu Gin Thr Phe Asp Gin Leu Ser Glu Ser His Tyr Ser Leu Asn Glu 
180 185 190 

Leu Tyr Asn Lys Asp Met Ser Tyr Ala Glu Thr Leu His Gly Ser Phe 
1^5 200 205 

Lys Lys Trp Asp Gin Gin Arg Asn Lys Val Leu Ser Lys Val Lys Ser 
210 215 220 

He Lys Ser Asp Thr Ser Lys His Gly Ala Lys Leu Phe Thr Leu Leu 
225 230 235 240 

Asp Glu Val Asn Asp Val Asp Asp Glu He Lys Leu Leu Glu Ala Lys 
245 250 255 

Leu Gin Gin Leu Arg Ser Lys Lys Glu He Leu Asn Lys Glu He Glu 
260 265 270 

Asp Thr Ser Ser Val Leu Glu Ser Arg Thr Ala Lys Tyr Val Asp He 
275 280 285 

Phe Lys Asp Leu Glu Asn Lys Gly Arg Ser Ala He Thr Asp Phe Leu 
290 295 300 

Gin Ser Asn Gly Val Pro Glu Lys Glu He Asp Thr He Val Arg Phe 
305 310 315 320 

Ser Pro Val Asp He Thr He Ser Ser Asn Tyr Ser Ser Lys Lys Glu 
325 330 335 

Pro Lys Lys Glu He His He Thr Lys Glu Ser He Pro Gin Asn Glu 
340 345 350 

Ser Ala Ser Lys Pro Ala Asn Thr Pro Ser He Gly Met Gin Pro Phe 
355 360 365 

He He Pro Glu Ala Glu Ala Asn Thr Lys Thr Pro Asp Leu Gin Ser 
370 375 380 

Met Asn His Asp His Gly Pro Thr Pro Phe Glu Lys Gly Tyr Ala Met 
385 390 395 400 

Gly Thr Gin Asn Ser Thr Ala Leu Lys Asn Lys Met Asn His He Met 
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405 410 415 

Lys Lys Phe Leu Asp Ser Leu Pro He Thr Pro Pro Ser Asn He Ser 
420 425 430 

Thr Met Pro Ala Thr Ser Arg He Lys Val Asp Asp Leu Ser Asn Thr 
435 440 445 

He Ser Lys Arg Leu Asp Leu Asp Pro He Met Val Phe Leu Glu His 
450 455 460 

Lys Val Ala Ala Leu His Asp Leu- Ala He Lys Ser Ser Gin Asn Ala 
4" 470 475 480 

Ala Leu Phe His Glu Phe Gly Arg He Trp Glu Ser Val Thr Lys Leu 
485 490 495 

Met Asn Ser Gin Glu Glu Lys Leu Glu Ser He Leu Asn Asp Asp Ser 
500 505 510 

Asn Ser Lys Leu Val Thr Arg He Leu Asn Ser Thr Leu Glu Gin Leu 
515 520 525 

Lys Ser Thr Leu Ser Ala Leu Lys Ser Asn Pro Val Thr Ser Gly Ser 
530 535 540 

Pro Arg Asp Glu Val Leu He Ser Leu He Thr Ser Glu Tyr Asn Ala 
545 550 555 560 

He Glu Gin Ala Val Lys Leu Val Ser Pro Asp Leu Arg Thr He Gly 
565 570 575 

Glu Leu Asn Ser Ser Gly Gly Leu Pro Pro Ser Ser Ser Lys Pro Thr 
580 585 590 

Ser Gin Val Tyr Pro Val Ser Thr Ser Asp Thr Lys Ser Thr Thr Lys 
595 600 605 

Met Glu 
610 

I 

<210> 54 
<211> 75 
<212> PRT 

<213> Candida albicans 
<400> 54 
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«et Ser Thr Tyr Phe Ala Val Ser Leu Ser Lys Thr Sar Ser Val Ser 

ser lie Ser Leu Phe Lys He Ser Phe Leu Asp Arg Ser Cys Cys Ser 
"° 25 30 

Phe Ala ser Lys Ser Leu He Ser Ser Ser Thr Ser Leu Thr Ser Ser 
35 40 45 

Asn Lys val Asn Asn Leu Ala Pro Cys Leu Leu Val Ser Leu Phe He 
^° 55 60 

Asp Phe Thr Leu Asp Asn Thr Leu Phe Leu Cys 
" 70 ,5 



<210> 55 
<211> 1164 
<212> DNA 

<213> Candida albicans 
<400> 55 

atgtcaacaa ttactatccc ccatgatata gaaattggtg ggtcaacgta ctatcaaatt 60 
aacataaaac taccacttcg gtcattcacg ataaagaaac ggtacctgga attccagcaa 120 
ttggtgctgg acttgagtcg taatctaggc attgatagtc gagattttcc atatgaatta 180 
cctgggaaac ggatcaactg gcttaacaag accagtattg ttgaggagag aaaagtggga 24 0 
cttgcagaat ttctcaataa cctcattcaa gactcaacac ttcagaatga acgagaagtg 3 00 
tcgtcgtttt tgcaattgcc gtctaatttt agattcacca aggatatgtt acagaataat 360 
cgagcagact tggattctgt gcaaaataac tggtacgatg tatatcgtaa gttgaaactg 420 
gatatactca acgaatcgtc tagcagcatt agtgaacaga tacatattcg tgatcgcatt 4 80 
agtcgggtct accaaccacg gattctcgac ttggtcaggg ctattggtac agataaagaa 540 
gaggccctaa agaagaagca gttggtttcc caattacaag agagtataga taatttgtta 600 
gtacaggaag ttccccgatc aaagagggtg ttgggtggag cagttaagga aacgccagag 660 
acattaccat taaacaataa agaacttctt caacaccaag tacaaattca tcaaaaccaa 720 
gacaaagaac tagaccagct tagggtgtta attgcccggc agaaacagat tggcgagcta 780 
attaatgcag aagtagagga acagaatgaa atgttggata ggtttaatga agaggtcgac 840 
tacacgtcca gcaaaatcaa gcaagcaaga cgcagagcta agaagatatt atagtaattt 900 
gttcgctact tcgatattat ctgccattga cgttattctt gcaggttggc ccaattgttc 960 
gtttgaaagt ttttcgaggt cttcagcgtc taatgcccta tctgagctct cgccatcgag 1020 
tttccaaaac ccgccgatat tttgaaagaa tctttgaatg ccaaaccgtc gtggcgggaa 1080 
cgatctgcct gcgttggcca agttgaatat gctagggtgg tactgtaaat agaagacaga 1140 
tccaataaac gttcctataa atgc 

^ 1164 

<210> 56 
<211> 297 
<212> PRT 

<213> Candida albicans 
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<400> 56 

Met Ser Thr He Thr He Pro His Asp He Glu He Gly Gly Ser Thr 

Tyr Tyr Gin He Asn He Lys Leu Pro Leu Arg Ser Phe Thr He Lys 
20 25 30 

Lys Arg Tyr Ser Glu Phe Gin Gin Leu Val Ser Asp Leu Ser Arg Asn 
35 40 45 

Leu Gly He Asp Ser Arg Asp Phe Pro Tyr Glu Leu Pro Gly Lys Arg 
50 55 so 



lie Asn Trp Leu Asn Lys Thr Ser He Val Glu Glu Arg Lys Val Gly 

80 



65 70 75 



Leu Ala Glu Phe Leu Asn Asn Leu He Gin Asp Ser Thr Leu Gin 



85 90 



Asn 
95 



Glu Arg Glu Val Leu Ser Phe Leu Gin Leu Pro Ser Asn Phe Arg Phe 

105 110 

Thr Lys Asp Met Leu Gin Asn Asn Arg Ala Asp Leu Asp Ser Val Gin 
lis 120 125 

Asn Asn Trp Tyr Asp Val Tyr Arg Lys Leu Lys Ser Asp He Leu Asn 
130 135 

Glu Ser Ser Ser Ser He Ser Glu Gin He His He Arg Asp Arg He 
"5 ISO 155 ISO 

Ser Arg Val Tyr Gin Pro Arg He Leu Asp Leu Val Arg Ala He Gly 
165 170 175 

Thr Asp Lys Glu Glu Ala Leu Lys Lys Lys Gin Leu Val Ser Gin Leu 
180 185 190 

Gin Glu Ser He Asp Asn Leu Leu Val Gin Glu Val Pro Arg Ser Lys 
195 200 205 

Arg Val Leu Gly Gly Ala Val Lys Glu Thr Pro Glu Thr Leu Pro Leu 
210 215 220 

Asn Asn Lys Glu Leu Leu Gin His Gin Val Gin He His Gin Asn Gin 

230 235 240 

Asp Lys Glu Leu Asp Gin Leu Arg Val Leu He Ala Arg Gin Lys Gin 
245 250 255 
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lie Gly Glu Leu He Asn Ala Glu Val Glu Glu Gin Asn Glu Met Leu 
260 265 270 

Asp Arg Phe Asn Glu Glu Val Asp Tyr Thr Ser Ser Lys He Lys Gin 
275 280 285 

Ala Arg Arg Arg Ala Lys Lys He Leu 
290 295 



<210> 57 
<211> 7707 
<212> DNA 

<213> Candida albicans 



<400> 57 

atgtacatta atcaatactt aaatatagat aaattaatat tttatctatc gtgtacaatt 60 
attggatggt tactgttttg gtatatcatt ttcaaactaa ctggattcca tcttctgacc 120 
atcactataa acaatgggat actgttcaat ggaatatcat ttcacacaaa acgatatcta 180 
atatcggtag ggtcattgag atttagacta tggggtaata gtaaaatgac catcattgat 240 
gacttaacta tcaagttatt gccaaatgtg aaaaataacc aaaaacaaaa tactcaagaa 300 
aagcgcaatg actatagttt caaagatcct actgctccag tggtcaatat attcccccaa 360 
aatagaattg gcaaatatgt ggtctccagg cttattcgac acctcccgaa aatgaatttg 42 0 
gaactaagac aaaccgctat tatcactccg tctgagaaca agactataat agagtattta 480 
aaattcacaa caagctcaaa atacagtaaa cgttctaatg aaaaaattac atttaaagct 54 0 
ggtctttata ttaacaacgt acttcatcat ttgaagacaa aaggggatgt catcaagcca 600 
tttcaaattg ggggtgctag ttttgaggcc aagtttctga ttaattttga aaccggggta 660 
ttagatgatt tgaaaaccag agtgaatatc aatgatagtg attttctggt gtttaatgca 720 
atcaaatact attttatcct taaggattca caagaaacga aaaataacac caacaatcaa 780 
ctgactctat cacaggcaga aatagaagca aaagaggaac ataaactaca acgcttggaa 84 0 
aatacattca agataataca cgcaattgtc tcagagatca atcttcatat tgaaaatgtt 900 
aaaatttcag aaataccgtt tgttactatg gaaaataacc ctgattttaa agagtatttt 960 
aatgatgtta gacctgcaac gtgcttggaa atgatgacaa aatcgacatc tttcaatttt 1020 
tccagaatgt actctgatgc tgctggattt gaggtattgt tcaattccaa aagagacaga 1080 
ccataccatt taacttgttc tgttcaactt ttgaaagtct tttttgcatc gagagttgaa 1140 
ttgcctactg gtcaagttga caacaacacc gacgaaatat taaatgttcc taattttgca 1200 
ttgacgtaca agacaaacat actaaaccaa gtagtaaggg caagaggttt caagaattgt 1260 
gtggtggaaa tatatttttc tgccagtact ccaatacttg atttagatac tcgtcaatta 1320 
agttctttgc tttataattt ggtgttattg aaaaaatgga agaccatcaa aaagctcgag 1380 
aaattgctcg agaaaacacc tacgtcatct tctgatttac aagatgatga ttttgatggt 1440 
agtgagacat caaatttaaa gattcatcct ggcaccccac atcataagga aaagattaat 1500 
gcgagaatat ggagatactt aacagattat tacccacatt tggatatcaa gacagtggtt 1560 
gagcaaccac gattagtcct tcgacattgt gaacctaaga aaaataccca gatcttaaca 1620 
ttttcgtatt ctttattaaa cttcacatta tcaacaacag agacaagaga ctatacctca 1680 
agttgtcaat tattactccc tttggttacc tactacgaaa agccattttc agatgtttct 1740 
gatcttcatg gcaaggagct agttactaag cgggtagcac atacaagtta cattgatatc 1800 
aaattagaaa ttttcaagaa tttaacagta aaacttttag ttgatgttga taaagtgaca 1860 
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attgacttga caaaccttga tattttcacc ggaattcata atttattact tgatgtcact 1920 
caaatcgcag aaaccgatct tgaactaggt gttattaaca aaatgttgaa tttacaattc 1980 
cttcaattgc gtcacgaatt acaacttcgt caggtatcat atttcaagaa aaatataaag 2040 
cccacattag agcagaagtt gtttagatat ttacccaagt ggttaactag aattgatttg 2100 
aaagtgacat ttcttaatat ttccttggga tccaggtcag ttttgatacc taaaaaggac 2160 
ttgtccagag ctgaatcccc tgattttgat tttgattttg atgatgacca tgaattgaag 222 0 
caaattgact tgaaatttga ctccttaagc attggtgttg ctaagaattc aaaaacaagt 2280 
ggagagtcaa cgccatcgac agttgcgtct tcagcttcac tggagacttt aactattctg 234 0 
aaccacgaca ccgtttattg ggcggtcaat gccactcttg aaaagttgaa gttgtcagca 2400 
cttacagatt tggatgggaa atttggtcgt ctattggaga tcccaacaat caagaccaat 24 60 
gtcagcgcca tttgtgacta ctatggaaac aataagctca ttactgatgt gaaagtagaa 2520 
aagatcttgg ttgattataa taggtataAa ctatacactc taattggatc catttatctt 2580 
ataagagagt ttgttttagc tcctatcaag gttattaaat ccaaagtgaa taaagatttg 2640 
accaaatttg atagcaactt gtcccctgat cccaacgcag cacacaagac cacctcaata 2700 
ttggattttt tgcatttaga ttttaaatta gattatctgg atatgatttt atgtctaagc 2760 
aaagatttca aagtcaggtt acaattgaat gcaatgcaag ctgcttacag ggatagaaca 2 82 0 
gctgacttgt ctattacatt cttgagagga ctcgctgaat ctccattagt ggccaataaa 2880 
tggtgtcgtt tactctgttt ggatacactt aaatttaaat cagagataac atcgtcaatc 2940 
aaagatttga gtattgaact tgattctgat gctgttagat ttatccaacc ccaccaattt 3000 
gttgtttata aattttttga caatatctcc attaccgtta aacttgtcaa acatttagtt 3060 
aaattgttga aagacgagag tacgaaagaa gacttgaata ttgttcatcc aaacctacaa 312 0 
aaggcaaaac tattaccatt tatccgcttt aaatcaaaat cattgaagtt ttgtgtggag 3180 
gatgatccat ttgaaacaga attgggtatg atatatcaat taggtaaagt tgaacaaaga 3240 
aaaagactcg aactttataa tttgtttgag accaaagcaa gtactagcca cattgatact 3300 
gaagaatatt ttgacaattt gagtcgattg aatcgcacta tatcccagtc ctggattcgt 3360 
aaagtgaatg tctataaaag taaattaaga agtgaaatta ttgcaaacaa agattatttg 342 0 
ctcggaaatg aagttaaatt agatgagtcc ttgaatgatg atgtggtaac atacgcatat 3480 
gcactgccac tattctcagt ctatatggat aagttccaaa tagacatatc caaaccaaaa 354 0 
ttcaatatcg atgaagtcgc caattttata tacgattttg gtcaaggagt acccaaaact 3600 
actgaataca ctttattgat acccatatat atggctctac aattagggga attgagaatg 3 660 
cacttgagag attatccttt acctttattg cattctccac gtaacaaaga tatggatgag 372 0 
acaagtttca aattaaatgg ccatttggtg ataagtgaag catttgccaa agctatagaa 3780 
catatgagac aaatcgatgt tccgctagta ccagaacaca aacataaaca taaacagttg 3 84 0 
aataaatttg agtttttggt tatggaaaaa actttggcga gtgtaaagtt gtgcaccgat 3900 
ttggagtgtg tttttaattc aaactatcca acaagaattg tttggggtgc ttcttacaat 3960 
tttggaattc aacagatgat ggcaaacttt gatcggtttt caaaaccacc agtggatcca 4 02 0 
tctacaaaat taggattttg ggataagtta aagtatatct tacatggtaa atgccaaatc 4080 
agaactagga aaagtttaga agttgcattt aaaggatcaa gagatccgta tgatttgttc 414 0 
acgactgcag gcgggtttgt attgtcattt agaaagaatg ttgtctggga catcaataaa 4200 
gacgataatt cgaaaaatta cttcgatatc acggcagata aagtttcctg gtatattcca 4260 
aactatttag caggaccatt attggcttgg acaagaagta gtaaaaattc aatttattta 432 0 
ccaaattcac caaatgtggt taattcttgc tttgcatatt accttcaaga ttttactgga 4380 
caagctgatt ttgatcatgc tgcccgagta tttgaaagaa atgtggtcaa tcttagtgga 444 0 
ggaattcatt ttcaagttgg gtttctactt gaacgtaaag atacaaatgg taagagaacc 4500 
gatgaattca aacctcatta cgaagtgcag ttgtttgatc ccaagtattg tgagaaagga 4560 
catgactctt atgctgggtt ccgaagtcaa tttatacata tggctatctc attggaatca 4620 
acaaacagtt caagttataa tacaatccat cttagtcctg gtactttcca acagtttttc 4680 
gattggtgga agttatttgc tagtaatatg cagttaccta ttagacgtgg caaaatgttt 474 0 
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ggagaagcaa aagaatctgt caagttttcg caacatttat tcacaaacaa gttttctttc 4800 
atgttgaaat ctttgtttat tgctcatgtt tatcgagacg aaattgttga tatcaataac 4860 
gatagaatag aaagtattgg tttaagagcc aaagtagatg attttatggt tgatttacat 4920 
caaagaaaag agccagcaac cctttaccat gaagaattat ctaagaatga gaaggtgatg 4 980 
aaaatgaatt ttgatttagg agaagtcgtt ttatcaggaa tagacttacg tgtcatgcat 5040 
gtttcatttc tccaaaattt atacactcaa tcacattcca attcaggtga cgctaaatca 5100 
acttataata tttacgacaa tgatcatcga tggtttgata ttatggattt ccaagaggca 5160 
tttttgacat caattaagga ttgtgtcagg acagttgata tttatccatt gatgtattta 5220 
caaagattct tttatgaaag agatacacat ggtggcaagt ctgaggatga gactgcattt 5280 
ggaaaagaag ttattcataa atgtaatttg ggtgccatga atcccttgga aacaagattg 5340 
aatgtattgg ttcaaagact taacgctcta caagaacaag tcaaaaaatt gtccaaaaca 5400 
tctgctccag aacctgtagc agatttgaaa aaacgaattc tgtttttgca aaaagagatt 5460 
agcacaacca aagctagcgt taagtcgaaa atgcgtcgta catccactat aaatggtatg 552 0 
aataattctg aaaattacca caataagttt actttctata acatgcttct taaatggaat 5580 
ttcaattgtc ggaatttgac attgaaatac atacattttg tgaaattgaa atcacaactt 564 0 
cgaaattact tgtcacacaa gtccattgaa acacttgaaa aaatgatgga tagtgtaaat 5700 
gcatacaacg ataaggacga tttgtcatcg acgtcagaaa taatccgtcg tttcacactg 5760 
gaaggggtta aatcacagac atctaccagc aaagatatca cttcacaaca gaaacttgac 582 0 
aatttcaaca caatattacg agagaccaga ccagacgaaa aagtggttga ggattatttg 5880 
attgacgtga tcgcacctca aattcaatta caaagtgagg attatcctga ttctgttgtg 594 0 
ctcatctcta caccatctat taaaggtaaa attttgtcca ttatggattc caggaataat 6000 
gcaaaccaaa tcttgttaga aactaggtat ggtattttac taaaagatgc caatgttttt 6060 
gtattaaaca aagaggatat tgtagggtgt ccagatatgt tgagtattag taatccatat 6120 
ggagctaaat ctaattggcc accatggcta ggaacagaaa taacccaaaa tggtaaatgg 618 0 
gctggagcca acaacttatt gattgaaaag ctttctgtta tgacaatgtg ttatgaaagt 6240 
gaaattttgt caagcaagct ttctccaaat gcacaagatc tggatcaaga agagcaagaa 63 00 
aattacaatg atgataattc gaaacaggct cctcttcgac ttggtattga tatgccttct 6360 
gtggtgatta catctacatc aagtcaatac tttaccttat atgttatcat agtgagcttg 6420 
ttgttttata gcgagcctat gagtaaagtg atccacaaga aaatcgaaaa gatgaagttt 64 80 
tctattgatt tcgaagattt gggtgctctt actagcagat taacgaaaat gcagcaacat 6540 
cataaattgt tgaaagtatt gtctaacaac tatagtttcc gacaggggaa attaaacaac 6600 
gaggatctca acaattactt acaagtgaat cttgaacgtg gtgaaattgc tagtgatatt 6660 
tatttgttgt tgcgtacatt attgacgggt gattttgctt ctgatacttc aaataactta 6720 
ctgatgtntt ggttgattag agccgatgaa attatattac agatattgga agatgataga 678 0 
accccaatca tggatcttgc cttggcacaa gggatgtaca ctcggaaaga acttgaaagt 6840 
ggatccaata ttaacaagct tcatattggt acgatgagag gattcaatct tattgaactg 6900 
gcacgatatc ctgattttat taaaccaata actgagagtt cgtcacagaa tttgattgaa 6960 
ctcgcgtgga caatgaacaa gtcggttggt ggtataaaaa ttattgagaa tgtatttgtt 7020 
aatgcagcgc cgttgaatat caaacttgat gaaataactg gtgacaaatt aatgaaattc 7080 
attacttatt ccaattcagg aaacttggaa gatagcaaaa taatagctgt cagcaacgaa 714 0 
aagaataaag ataacattaa agataatctg gaagatgaag attatgggtt gatcacagaa 7200 
aatgagggaa ttaacaaagg tcccaaattt gaagaaatgt ctcaaagcag caacatgaaa 72 60 
agaagtttaa ctatgttgtc gagcaaaaaa tcttcttcaa gtgcaagctc aaatgatgaa 7320 
attgaagaca atgaggatgt tgaaaaaatg attgaaaggt caaaaaagta tttttcagtg 73 80 
gtatcattga atgtcaatgc aattacatta gaagttaccc ttaaattaaa taaaggattt 7440 
aaacgaattc ttaatgttaa cgattttaga atagaccttc ctgaattcaa tattacaaat 7500 
gaaattgtgt cttatatgga tataagtaag atgttacaaa gtatgattac gaaaatgata 7560 
ttaggacatg tgggaaggtt attgggtaat aaaatgaaag ctacaaaggg taaatcaaag 762 0 
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aaaattatga aaaagcggaa aagaattcgg tcaatatcag atgttagaaa agaaatccac 7680 
gtttctacag aaagaggtgc agattaa ^^^^ 

<210> 58 
<211> 2568 
<212> PRT 

<213> Candida albicans 
<400> 58 

Met Tyr He Asn Gin Tyr Leu Asn He Asp Lys Leu He Phe Tyr Leu 

ser Cys Thr He He Gly Trp Leu Ser Phe Trp Tyr He He Phe Lys 
20 25 30 

Leu Thr Gly Phe His Leu Ser Thr He Thr He Asn Asn Gly He Ser 
35 40 45 

Phe Asn Gly He Ser Phe His Thr Lys Arg Tyr Leu He Ser Val Gly 
50 55 60 

Ser Leu Arg Phe Arg Leu Trp Gly Asn Ser Lys Met Thr He He Asp 

70 75 80 

Asp Leu Thr He Lys Leu Leu Pro Asn Val Lys Asn Asn Gin Lys Gin 
85 90 95 

Asn Thr Gin Glu Lys Arg Asn Asp Tyr Ser Phe Lys Asp Pro Thr Ala 
100 105 110 

Pro Val Val Asn He Phe Pro Gin Asn Arg He Gly Lys Tyr Val Val 
115 120 125 

Ser Arg Leu He Arg His Leu Pro Lys Met Asn Leu Glu Leu Arg Gin 
"0 135 

Thr Ala He He Thr Pro Ser Glu Asn Lys Thr He He Glu Tyr Leu 
"5 150 155 

Lys Phe Thr Thr Ser Ser Lys Tyr Ser Lys Arg Ser Asn Glu Lys He 
165 170 175 

Thr Phe Lys Ala Gly Leu Tyr He Asn Asn Val Leu His His Leu Lys 
180 185 190 

Thr Lys Gly Asp Val He Lys Pro Phe Gin He Gly Gly Ala Ser Phe 
195 200 205 
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Glu Ala Lys Phe Ser lie Asn Phe Glu Thr Gly Val Leu Asp Asp Leu 
210 215 220 

Lys Thr Arg Val Asn lie Asn Asp Ser Asp Phe Ser Val Phe Asn Ala 
225 230 235 240 

He Lys Tyr Tyr Phe He Leu Lys Asp Ser Gin Glu Thr Lys Asn Asn 
245 250 255 

Thr Asn Asn Gin Ser Thr Leu Ser Gin Ala Glu He Glu Ala Lys Glu 
260 265 270 

Glu His Lys Leu Gin Arg Leu Glu Asn Thr Phe Lys He He His Ala 
275 280 285 

He Val Ser Glu He Asn Leu His He Glu Asn Val Lys He Ser Glu 
290 295 300 

He Pro Phe Val Thr Met Glu Asn Asn Pro Asp Phe Lys Glu Tyr Phe 
305 310 315 320 

Asn Asp Val Arg Pro Ala Thr Cys Leu Glu Met Met Thr Lys Ser Thr 
325 330 335 

Ser Phe Asn Phe Ser Arg Met Tyr Ser Asp Ala Ala Gly Phe Glu Val 
340 345 350 

Leu Phe Asn Ser Lys Arg Asp Arg Pro Tyr His Leu Thr Cys Ser Val 
355 360 365 

Gin Leu Leu Lys Val Phe Phe Ala Ser Arg Val Glu Leu Pro Thr Gly 
370 375 380 

Gin Val Asp Asn Asn Thr Asp Glu He Leu Asn Val Pro Asn Phe Ala 
385 390 395 400 

Leu Thr Tyr Lys Thr Asn He Leu Asn Gin Val Val Arg Ala Arg Gly 
405 410 415 

Phe Lys Asn Cys Val Val Glu He Tyr Phe Ser Ala Ser Thr Pro He 
420 425 430 

Leu Asp Leu Asp Thr Arg Gin Leu Ser Ser Leu Leu Tyr Asn Leu Val 
435 440 445 

Leu Leu Lys Lys Trp Lys Thr He Lys Lys Leu Glu Lys Leu Leu Glu 
450 455 460 
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Lys Thr Pro Thr Ser Ser Ser Asp Leu Gin Asp Asp Asp Phe Asp Gly 

470 475 480 

Ser Glu Thr Ser Asn Leu Lys He His Pro Gly Thr Pro His His Lys 
485 490 495 

Glu Lys He Asn Ala Arg He Trp Arg Tyr Leu Thr Asp Tyr Tyr Pro 
500 505 510 

His Leu Asp He Lys Thr Val Val Glu Gin Pro Arg Leu Val Leu Arg 
515 520 525 

His Cys Glu Pro Lys Lys Asn Thr Gin He Leu Thr Phe Ser Tyr Ser 
530 535 540 

Leu Leu Asn Phe Thr Leu Ser Thr Thr Glu Thr Arg Asp Tyr Thr Ser 

550 555 560 

Ser Cys Gin Leu Leu Leu Pro Leu Val Thr Tyr Tyr Glu Lys Pro Phe 
565 570 575 

Ser Asp Val Ser Asp Leu His Gly Lys Glu Leu Val Thr Lys Arg Val 
580 585 590 

Ala His Thr Ser Tyr He Asp He Lys Leu Glu He Phe Lys Asn Leu 
595 600 605 

Thr Val Lys Leu Leu Val Asp Val Asp Lys Val Thr He Asp Leu Thr 
€10 615 620 

Asn Leu Asp He Phe Thr Gly He His Asn Leu Leu Leu Asp Val Thr 
"5 630 635 640 

Gin He Ala Glu Thr Asp Leu Glu Leu Gly Val He Asn Lys Met Leu 
€45 650 655 

Asn Leu Gin Phe Leu Gin Leu Arg His Glu Leu Gin Leu Arg Gin Val 
€60 665 670 

Ser Tyr Phe Lys Lys Asn He Lys Pro Thr Leu Glu Gin Lys Leu Phe 
€75 680 685 

Arg Tyr Leu Pro Lys Trp Leu Thr Arg He Asp Leu Lys Val Thr Phe 
€90 695 700 

Leu Asn He Ser Leu Gly Ser Arg Ser Val Leu He Pro Lys Lys Asp 
705 710 715 720 
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Leu Ser Arg Ala Glu Ser Pro Asp Phe Asp Phe Asp Phe Asp Asp Asp 
725 730 735 

His Glu Leu Lys Gin He Asp Leu Lys Phe Asp Ser Leu Ser He Gly 
740 745 750 

Val Ala Lys Asn Ser Lys Thr Ser Gly Glu Ser Thr Pro Ser Thr Val 
755 760 765 

Ala Ser Ser Ala Ser Ser Glu Thr Leu Thr He Ser Asn His Asp Thr 
770 775 780 

Val Tyr Trp Ala Val Asn Ala Thr Leu Glu Lys Leu Lys Leu Ser Ala 

790 795 800 

Leu Thr Asp Leu Asp Gly Lys Phe Gly Arg Leu Leu Glu He Pro Thr 
805 810 815 

He Lys Thr Asn Val Ser' Ala He Cys Asp Tyr Tyr Gly Asn Asn Lys 
820 825 830 

Leu He Thr Asp Val Lys Val Glu Lys He Leu Val Asp Tyr Asn Arg 
835 840 845 

Tyr Lys Leu Tyr Thr Leu He Gly Ser He Tyr Leu He Arg Glu Phe 
850 855 860 

Val Leu Ala Pro He Lys Val He Lys Ser Lys Val Asn Lys Asp Leu 
865 870 875 880 

Thr Lys Phe Asp Ser Asn Leu Ser Pro Asp Pro Asn Ala Ala His Lys 
885 890 895 

Thr Thr Ser He Leu Asp Phe Leu His Leu Asp Phe Lys Leu Asp Tyr 
900 905 910 

Ser Asp Met He Leu Cys Leu Ser Lys Asp Phe Lys Val Arg Leu Gin 
915 920 925 

Leu Asn Ala Met Gin Ala Ala Tyr Arg Asp Arg Thr Ala Asp Leu Ser 
930 935 940 

He Thr Phe Leu Arg Gly Leu Ala Glu Ser Pro Leu Val Ala Asn Lys 
945 950 955 gg^ 

Trp Cys Arg Leu Leu Cys Leu Asp Thr Leu Lys Phe Lys Ser Glu He 
965 970 975 
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Thr Ser Ser He Lys Asp Leu Ser He Glu Leu Asp Ser Asp Ala Val 
980 985 990 

Arg Phe He Gin Pro His Gin Phe Val Val Tyr Lys Phe Phe Asp Asn 
995 1000 1005 

lie Ser He Thr Val Lys Leu Val Lys His Leu Val Lys Leu Leu Lys 
1010 1015 1020 

Asp Glu Ser Thr Lys Glu Asp Leu Asn He Val His Pro Asn Leu Gin 
1025 1030 1035 1040 

Lys Ala Lys Leu Leu Pro Phe He Arg Phe Lys Ser Lys Ser Leu Lys 
1045 1050 1055 

Phe Cys Val Glu Asp Asp Pro Phe Glu Thr Glu Leu Gly Met He Tyr 
1060 1065 1070 

Gin Leu Gly Lys Val Glu Gin Arg Lys Arg Leu Glu Leu Tyr Asn Leu 
1075 1080 1085 

Phe Glu Thr Lys Ala Ser Thr Ser His He Asp Thr Glu Glu Tyr Phe 
1090 1095 1100 

Asp Asn Leu Ser Arg Leu Asn Arg Thr He Ser Gin Ser Trp He Arg 
1105 1110 1115 1120 

Lys Val Asn Val Tyr Lys Ser Lys Leu Arg Ser Glu He He Ala Asn 
1125 1130 1135 

Lys Asp Tyr Leu Leu Gly Asn Glu Val Lys Leu Asp Glu Ser Leu Asn 
1140 1145 1150 

Asp Asp Val Val Thr Tyr Ala Tyr Ala Ser Pro Leu Phe Ser Val Tyr 
1155 1160 1165 

Met Asp Lys Phe Gin He Asp He Ser Lys Pro Lys Phe Asn He Asp 
1170 1175 1180 

Glu Val Ala Asn Phe He Tyr Asp Phe Gly Gin Gly Val Pro Lys Thr 
1185 1190 1195 1200 

Thr Glu Tyr Thr Leu Leu He Pro He Tyr Met Ala Leu Gin Leu Gly 
1205 1210 1215 

Glu Leu Arg Met His Leu Arg Asp Tyr Pro Leu Pro Leu Leu His Ser 
1220 1225 1230 
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Pro Arg Asn Lys Asp Met Asp Glu Thr Ser Phe Lys Leu Asn Gly His 
1235 1240 1245 

Leu Val He Ser Glu Ala Phe Ala Lys Ala He Glu His Met Arg Gin 
1250 1255 1260 

He Asp Val Pro Leu Val Pro Glu His Lys His Lys His Lys Gin Leu 
1265 1270 1275 1280 

Asn Lys Phe Glu Phe Leu Val Met Glu Lys Thr Leu Ala Ser Val Lys 
1285 1290 1295 

Leu Cys Thr Asp Leu Glu Cys Val Phe Asn Ser Asn Tyr Pro Thr Arg 
1300 1305 1310 

He Val Trp Gly Ala Ser Tyr Asn Phe Gly He Gin Gin Met Met Ala 
1315 1320 1325 

Asn Phe Asp Arg Phe Ser Lys Pro Pro Val Asp Pro Ser Thr Lys Leu 
1330 1335 1340 

Gly Phe Trp Asp Lys Leu Lys Tyr He Leu His Gly Lys Cys Gin He 
1345 1350 1355 1360 

Arg Thr Arg Lys Ser Leu Glu Val Ala Phe Lys Gly Ser Arg Asp Pro 
1365 1370 1375 

Tyr Asp Leu Phe Thr Thr Ala Gly Gly Phe Val Leu Ser Phe Arg Lys 
1380 1385 1390 

Asn Val Val Trp Asp He Asn Lys Asp Asp Asn Ser Lys Asn Tyr Phe 
1395 1400 1405 

Asp He Thr Ala Asp Lys Val Ser Trp Tyr He Pro Asn Tyr Leu Ala 
1410 1415 1420 

Gly Pro Leu Leu Ala Trp Thr Arg Ser Ser Lys Asn Ser He Tyr Leu 
1425 1430 1435 1440 

Pro Asn Ser Pro Asn Val Val Asn Ser Cys Phe Ala Tyr Tyr Leu Gin 
1445 1450 1455 

Asp Phe Thr Gly Gin Ala Asp Phe Asp His Ala Ala Arg Val Phe Glu 
1460 1465 1470 

Arg Asn Val Val Asn Leu Ser Gly Gly He His Phe Gin Val Gly Phe 
1475 1480 1485 
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Leu Leu Glu Arg Lys Asp Thr Asn Gly Lys Arg Thr Asp Glu Phe Lys 
=^450 1495 1500 

Pro His Tyr Glu Val Gin Leu Phe Asp Pro Lys Tyr Cys Glu Lys Gly 

1510 1515 1520 

His Asp Ser Tyr Ala Gly Phe Arg Ser Gin Phe He His Met Ala He 
1525 1530 1535 

ser Leu Glu Ser Thr Asn Ser Ser Ser Tyr Asn Thr He His Leu Ser 
1540 1545 155Q 

Pro Gly Thr Phe Gin Gin Phe Phe Asp Trp Trp Lys Leu Phe Ala Ser 
1555 1560 1565 

Asn Met Gin Leu Pro He Arg Arg Gly Lys Met Phe Gly Glu Ala Lys 
1570 1575 15QQ 

Glu Ser Val Lys Phe Ser Gin His Leu Phe Thr Asn Lys Phe Ser Phe 
^^^5 1590 1595 1600 

Met Leu Lys Ser Leu Phe He Ala His Val Tyr Arg Asp Glu He Val 
1605 1610 1615 

Asp He Asn Asn Asp Arg He Glu Ser He Gly Leu Arg Ala Lys Val 
1620 1625 1630 

Asp Asp Phe Met Val Asp Leu His Gin Arg Lys Glu Pro Ala Thr Leu 
1635 1640 1645 

Tyr His Glu Glu Leu Ser Lys Asn Glu Lys Val Met Lys Met Asn Phe 
1650 1655 1660 

Asp Leu Gly Glu Val Val Leu Ser Gly He Asp Leu Arg Val Met His 

1670 1675 1680 

Val Ser Phe Leu Gin Asn Leu Tyr Thr Gin Ser His Ser Asn Ser Gly 
1685 1690 1695 

Asp Ala Lys Ser Thr Tyr Asn He Tyr Asp Asn Asp His Arg Trp Phe 
1700 1705 1710 

Asp He Met Asp Phe Gin Glu Ala Phe Leu Thr Ser He Lys Asp Cys 
1715 1720 1725 

Val Arg Thr Val Asp He Tyr Pro Leu Met Tyr Leu Gin Arg Phe Phe 
1730 1735 1740 
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Tyr Glu Arg Asp Thr His Gly Gly Lys Ser Glu Asp Glu Thr Ala Phe 
^^^5 1750 1755 1760 

Gly Lys Glu Val lie His Lys Cys Asn Leu Gly Ala Met Asn Pro Leu 
1765 1770 1775 

Glu Thr Arg Leu Asn Val Leu Val Gin Arg Leu Asn Ala Leu Gin Glu 
1780 1785 1790 

Gin Val Lys Lys Leu Ser Lys Thr Ser Ala Pro Glu Pro Val Ala Asp 
1795 1800 1805 

Leu Lys Lys Arg He Ser Phe Leu Gin Lys Glu He Ser Thr Thr Lys 
1810 1815 1820 

Ala Ser Val Lys Ser Lys Met Arg Arg Thr Ser Thr He Asn Gly Met 
1825 1830 1835 1840 

Asn Asn Ser Glu Asn Tyr His Asn Lys Phe Thr Phe Tyr Asn Met Leu 
1845 1850 1855 

Leu Lys Trp Asn Phe Asn Cys Arg Asn Leu Thr Leu Lys Tyr He His 
I860 1865 1870 

Phe Val Lys Leu Lys Ser Gin Leu Arg Asn Tyr Leu Ser His Lys Ser 
1875 1880 1885 

He Glu Thr Leu Glu Lys Met Met Asp Ser Val Asn Ala Tyr Asn Asp 
1890 1895 1900 

Lys Asp Asp Leu Ser Ser Thr Ser Glu He He Arg Arg Phe Thr Ser 
1905 1910 1915 1920 

Glu Gly Val Lys Ser Gin Thr Ser Thr Ser Lys Asp He Thr Ser Gin 
1925 1930 1935 

Gin Lys Leu Asp Asn Phe Asn Thr He Leu Arg Glu Thr Arg Pro Asp 
1940 1945 1950 

Glu Lys Val Val Glu Asp Tyr Leu He Asp Val He Ala Pro Gin He 
1955 I960 1965 

Gin Leu Gin Ser Glu Asp Tyr Pro Asp Ser Val Val Leu He Ser Thr 
1970 1975 1980 

Pro Ser He Lys Gly Lys He Leu Ser He Met Asp Ser Arg Asn Asn 
1^85 1990 1995 2000 
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Ala Asn Gin lie Leu Leu Glu Thr Arg Tyr Gly He Leu Leu Lys Asp 
2005 2010 2015 

Ala Asn Val Phe Val Leu Asn Lys Glu Asp He Val Gly Cys Pro Asp 
2020 2025 2030 

Met Leu Ser lie Ser Asn Pro Tyr Gly Ala Lys Ser Asn Trp Pro Pro 
2035 2040 2045 

Trp Leu Gly Thr Glu He Thr Gin Asn Gly Lys Trp Ala Gly Ala Asn 
2050 2055 2060 

Asn Leu Leu He Glu Lys Leu Ser Val Met Thr Met Cys Tyr Glu Ser 
2065 2070 2075 2080 

Glu He Leu Ser Ser Lys Leu Ser Pro Asn Ala Gin Asp Ser Asp Gin 
2085 2090 2095 

Glu Glu Gin Glu Asn Tyr Asn Asp Asp Asn Ser Lys Gin Ala Pro Leu 
2100 2105 2110 

Arg Leu Gly He Asp Met Pro Ser Val Val He Thr Ser Thr Ser Ser 
2115 2120 2125 

Gin Tyr Phe Thr Leu Tyr Val He He Val Ser Leu Leu Phe Tyr Ser 
2130 2135 2140 

Glu Pro Met Ser Lys Val He His Lys Lys He Glu Lys Met Lys Phe 
2145 2150 2155 2160 

Ser He Asp Phe Glu Asp Leu Gly Ala Leu Thr Ser Arg Leu Thr Lys 
2165 2170 2175 

Met Gin Gin His His Lys Leu Leu Lys Val Leu Ser Asn Asn Tyr Ser 
2180 2185 2190 

Phe Arg Gin Gly Lys Leu Asn Asn Glu Asp Leu Asn Asn Tyr Leu Gin 
2195 2200 2205 

Val Asn Leu Glu Arg Gly Glu He Ala Ser Asp He Tyr Leu Leu Leu 
2210 2215 2220 

Arg Thr Leu Leu Thr Gly Asp Phe Ala Ser Asp Thr Ser Asn Asn Leu 
2225 2230 2235 2240 

Ser Met Xaa Trp Leu He Arg Ala Asp Glu He He Leu Gin He Leu 
2245 2250 2255 
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Glu Asp Asp Arg Thr Pro lie Met Asp Leu Ala Leu Ala Gin Gly Met 
2260 2265 2270 

Tyr Thr Arg Lys Glu Leu Glu Ser Gly Ser Asn lie Asn Lys Leu His 
2275 2280 2285 

He Gly Thr Met Arg Gly Phe Asn Leu He Glu Ser Ala Arg Tyr Pro 
2290 2295 2300 

Asp Phe He Lys Pro He Thr Glu Ser Ser Ser Gin Asn Leu He Glu 
2305 2310 2315 2320 

Leu Ala Trp Thr Met Asn Lys Ser Val Gly Gly He Lys He He Glu 
2325 2330 2335 

Asn Val Phe Val Asn Ala Ala Pro Leu Asn He Lys Leu Asp Glu He 
2340 2345 2350 

Thr Gly Asp Lys Leu Met Lys Phe He Thr Tyr Ser Asn Ser Gly Asn 
2355 2360 2365 

Leu Glu Asp Ser Lys He He Ala Val Ser Asn Glu Lys Asn Lys Asp 
2370 2375 2380 

Asn He Lys Asp Asn Ser Glu Asp Glu Asp Tyr Gly Leu He Thr Glu 
2385 2390 2395 2400 

Asn Glu Gly He Asn Lys Gly Pro Lys Phe Glu Glu Met Ser Gin Ser 
2405 2410 2415 

Ser Asn Met Lys Arg Ser Leu Thr Met Leu Ser Ser Lys Lys Ser Ser 
2420 2425 2430 

Ser Ser Ala Ser Ser Asn Asp Glu He Glu Asp Asn Glu Asp Val Glu 
2435 2440 2445 

Lys Met He Glu Arg Ser Lys Lys Tyr Phe Ser Val Val Ser Leu Asn 
2450 2455 2460 

Val Asn Ala He Thr Leu Glu Val Thr Leu Lys Leu Asn Lys Gly Phe 
2465 2470 2475 2480 

Lys Arg He Leu Asn Val Asn Asp Phe Arg He Asp Leu Pro Glu Phe 
2485 2490 2495 

Asn He Thr Asn Glu He Val Ser Tyr Met Asp He Ser Lys Met Leu 
2500 2505 2510 
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Gin Ser Met lie Thr Lys Met lie 
2515 2520 

Gly Asn Lys Met Lys Ala Thr Lys 
2530 2535 

Lys Arg Lys Arg He Arg Ser He 
2545 2550 

Val Ser Thr Glu Arg Gly Ala Asp 
2565 



Leu Gly His Val Gly Arg Leu Leu 
2525 

Gly Lys Ser Lys Lys lie Met Lys 
2540 

Ser Asp Val Arg Lys Glu He His 
2555 2550 



<210> 59 
<211> 2196 
<212> DNA 

<213> Candida albicans 
<400> 59 



atggcgtcaa tttctgttcc aattgaaaaa ggatcatttc acgatggaga tggattcaat 60 
caacatcatt taggagaccc agttatttca ggacctccct atattattaa attattaaac 120 
ttacccgtca cagctaatga ttcatttgtc caagacttgt ttcaaagcag atttacccca 180 
tatgtcaaat ttaaaattgt aacagacccc gcatcaaata ttttggagac tcatgtcatt 240 
agacaagtgg cttttgtgga attggaatcg gccagtgata tgtcaaaagc tttaaaatgg 300 
catgatttgt attataagac aaatagaaga gtaactgttg aagtggcaga ttttaatgat 360 
tttcaaaatt gtattaaatt caatcaagaa catgaacgtg aaattatgca aatccaacaa 420 
gaattcattg ctcagaaaca acaacaacgg caacccagac atatggctct tttagatgaa 480 
tttgaaagaa accagcgcgg tcctggatca cccttgcatc aaaaccatga tcaccacaat 54 0 
ccccacccac aacaacaaca acaccatcat ttcaatccta atttaaacag accttcaggt 600 
agatcaagtc ttccaataga tgaaacgtct cattcaagaa gactttcttt tgaagctcaa 650 
ttacatcctc atcaacagac ccatggacag cgtattagac aaccatcttt tgacaatgca 720 
ttcccagaca ctcctcatcc accatttggt ggtggtggtg gtatgcgtca acaaatccat 780 
cctacaaacc aaccagcagt tccaagtagt gctcctgcgc tgaaaccttt tgtaacacca 840 
atttcgtcag ccagtacttc ttctagaccc atatcaaatc catttggagc tgcgaaaccc 900 
gttgatactt tatctaaaca acaagagatt gagaagaaac taatcaattt gaataaaact 960 
acagtacaga ctttaggaga tgtagaaacc cctgaagaag ttcaagcaac tattaaaaaa 1020 
tttcatgaaa atggttcacc aaaattgaga agagcttcgg taggtacacc aagaagatta 1080 
tcatcagaaa agagaccatc agtatcaatt ttaagaagag atttaccaga gagacaacaa 1140 
ccaccaccac cacctcaaca acaacaacaa cagcaacctc cacaacaaca agatcagaac 1200 
acaaagcaaa ctgcattaca tcaaccagat caactacaaa atcattcatc aaatatttct 1260 
ctgacccaac cttctggaga atcacctttg gcagaaactc aatcgttatc aactaaccct 1320 
tatacttcta atggaacagg taaatcttta gcacaattgt taagtgaaca atcagatatt 1380 
atgtccgctc cacctataac tggtaagaaa acacccagaa gtaatagtaa tactaaaaaa 1440 
ccagtagtgg ctgctaaacc tgttattttg aagaagaaaa cacctacatc accaccagtt 1500 
caaagaattg atttaacaat taaagaaagt gaatatttga agaaacagga cgaaactgat 1560 
gatttgattg atgcaaatgt tgaaaccaaa ttggaaaaat tggatttgaa tagtgagaca 1620 
ttactggaaa atggaactaa agaatcaaca aagacaagaa ttgataatcc taaacgagaa 1680 
aatgatcaac atgatgatcg tccaaacttt aaaaatttgg atcaattagt tcagaaaaga 1740 
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aatgatagtc gagcatcatc ttcttcttca aatagtagaa gatttgaatt tattcgagga 1800 
ttaaaagaag aaaatgaaag agtcccatcc ccatcctcct cctcttcttc ttcttctgcc 1860 
accaagactt cccagaacaa ttttgaaaaa tcactggaat cagcaatttc aagaactgat 1920 
gatcagcaag atttgtcttc tactaacact gggtcagaag gtagaatgtg ggaaagagga 1980 
agaggtagag gtagaggtgg tttcagtttc agaagcagag gtggtttcag aggtagagga 2040 
gctgggttta gaggtagtgg tagaggtggc ccaagaagaa gagggggcaa tggtgctagt 2100 
ggtgctggtg gtactgctag tggtagtacc ggcagtgcca attataacct tcattatgta 2160 
agatcaaaac caactcccgt tgaaaccaat gagtaa 2196 

<210> 60 
<211> 731 
<212> PRT 

<213> Candida albicans 
<400> 60 

Met Ala ser He Ser Val Pro He Glu Lys Gly Ser Phe His Asp Gly 

Asp Gly Phe Asn Gin His His Leu Gly Asp Pro Val He Ser Gly Pro 
20 25 30 

Pro Tyr lie He Lys Leu Leu Asn Leu Pro Val Thr Ala Asn Asp Ser 
35 40 45 

Phe Val Gin Asp Leu Phe Gin Ser Arg Phe Thr Pro Tyr Val Lys Phe 
50 55 60 

Lys He Val Thr Asp Pro Ala Ser Asn He Leu Glu Thr His Val He 
" •'O 75 80 

Arg Gin Val Ala Phe Val Glu Leu Glu Ser Ala Ser Asp Met Ser Lys 
85 90 95 

Ala Leu Lys Trp His Asp Leu Tyr Tyr Lys Thr Asn Arg Arg Val Thr 

105 110 

Val Glu Val Ala Asp Phe Asn Asp Phe Gin Asn Cys He Lys Phe Asn 
115 120 125 

Gin Glu His Glu Arg Glu He Met Gin He Gin Gin Glu Phe He Ala 
130 135 140 

Gin Lys Gin Gin Gin Arg Gin Pro Arg His Met Ala Leu Leu Asp Glu 

ISO 155 160 

Phe Glu Arg Asn Gin Arg Gly Pro Gly Ser Pro Leu His Gin Asn His 
165 170 175 
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Asp His His Asn Pro His Pro Gin Gin Gin Gin His His His Phe Asn 

185 190 

Pro Asn Leu Asn Arg Pro Ser Gly Arg Ser Ser Leu Pro He Asp Glu 

200 205 

Thr Ser His Ser Arg Arg Leu Ser Phe Glu Ala Gin Leu His Pro His 
210 215 220 

Gin Gin Thr His Gly Gin Arg He Arg Gin Pro Ser Phe Asp Asn Ala 

230 235 240 

Phe Pro Asp Thr Pro His Pro Pro Phe Gly Gly Gly Gly Gly Met Arg 
245 250 255 

Gin Gin He His Pro Thr Asn Gin Pro Ala Val Pro Ser Ser Ala Pro 
260 265 270 

Ala Ser Lys Pro Phe Val Thr Pro He Ser Ser Ala Ser Thr Ser Ser 
275 280 285 

Arg Pro He Ser Asn Pro Phe Gly Ala Ala Lys Pro Val Asp Thr Leu 
290 295 300 

Ser Lys Gin Gin Glu He Glu Lys Lys Leu He Asn Leu Asn Lys Thr 

310 315 320 

Thr val Gin Thr Leu Gly Asp Val Glu Thr Pro Glu Glu Val Gin Ala 
325 330 335 

Thr He Lys Lys Phe His Glu Asn Gly Ser Pro Lys Leu Arg Arg Ala 
340 345 

Ser Val Gly Thr Pro Arg Arg Leu Ser Ser Glu Lys Arg Pro Ser Val 
355 360 365 

Ser He Leu Arg Arg Asp Leu Pro Glu Arg Gin Gin Pro Pro Pro Pro 
370 375 380 

Pro Gin Gin Gin Gin Gin Gin Gin Pro Pro Gin Gin Gin Asp Gin Asn 

390 395 400 

Thr Lys Gin Thr Ala Leu His Gin Pro Asp Gin Leu Gin Asn His Ser 
405 410 415 

Ser Asn He Ser Ser Thr Gin Pro Ser Gly Glu Ser Pro Leu Ala Glu 
420 425 430 
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Thr Gin Ser Leu Ser Thr Asn Pro Tyr Thr Ser Asn Gly Thr Gly Lys 
435 440 445 

Ser Leu Ala Gin Leu Leu Ser Glu Gin Ser Asp He Met Ser Ala Pro 
450 455 

Pro He Thr Gly Lys Lys Thr Pro Arg Ser Asn Ser Asn Thr Lys Lys 

470 475 480 

Pro Val Val Ala Ala Lys Pro Val He Leu Lys Lys Lys Thr Pro Thr 
485 490 495 

Ser Pro Pro Val Gin Arg He Asp Leu Thr He Lys Glu Ser Glu Tyr 
500 505 510 

Leu Lys Lys Gin Asp Glu Thr Asp Asp Leu He Asp Ala Asn Val Glu 
515 520 525 

Thr Lys Leu Glu Lys Leu Asp Leu Asn Ser Glu Thr Leu Ser Glu Asn 
530 535 

Gly Thr Lys Glu Ser Thr Lys Thr Arg He Asp Asn Pro Lys Arg Glu 

550 555 560 

Asn Asp Gin His Asp Asp Arg Pro Asn Phe Lys Asn Leu Asp Gin Leu 
565 570 575 

Val Gin Lys Arg Asn Asp Ser Arg Ala Ser Ser Ser Ser Ser Asn Ser 
580 585 590 

Arg Arg Phe Glu Phe He Arg Gly Leu Lys Glu Glu Asn Glu Arg Val 
595 600 605 

Pro Ser Pro Ser Ser Ser Ser Ser Ser Ser Ser Ala Thr Lys Thr Ser 
610 615 620 

Gin Asn Asn Phe Glu Lys Ser Ser Glu Ser Ala He Ser Arg Thr Asp 
"5 630 635 640 

Asp Gin Gin Asp Leu Ser Ser Thr Asn Thr Gly Ser Glu Gly Arg Met 
S45 650 655 

Trp Glu Arg Gly Arg Gly Arg Gly Arg Gly Gly Phe Ser Phe Arg Ser 
SfiO 665 670 

Arg Gly Gly Phe Arg Gly Arg Gly Ala Gly Phe Arg Gly Ser Gly Arg 
675 680 685 
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Gly Gly Pro Arg Arg Arg Gly Gly 
690 

Thr Ala Ser Gly Ser Thr Gly Ser 
705 710 

Arg Ser Lys Pro Thr Pro Val Glu 
725 



Asn Gly Ala Ser Gly Ala Gly Gly 
700 

Ala Asn Tyr Asn Leu His Tyr Val 
715 720 

Thr Asn Glu 
730 



<210> 61 
<211> 1483 
<212> DNA 

<213> Candida albicans 
<400> 61 



gtagtttgtg aagaaattga aacaatcgga aaacaacaat atcaaactga tgcccaataa 60 
cactgtatgt acctagatgg attaccaaga tctactacat aaaataataa aggagttcca 120 
ctcactcaaa gagttcaaac catgggatag cagtgttttg tatgagacgt tactacgatc 180 
agtattaact actttgatcg aacttttggg catagacaat ccacccagtt atctacacct 240 
caccaccaac aatgatagta taggtgattt gaaaataaaa tactatggaa atgcattaag 300 
caagtcaatc aacggtcata gcatgttgca atatcttgaa tcaaagcatg tatcgatatt 360 
acaggccgtg gttgagatta ttaatacgcg atcatataga atcaaagagt cttattctgc 420 
tgttttcaaa gacgtttctc atttatttga aaaactacta aaggaaagat atgaagctga 480 
atctaatcta gaggattata tattgcagtg cttgatgtac gagacccaat tttaccaagg 540 
aattgttgat aatgttttaa ctgccgatga caccgaaaaa ttggctagtt ttttggggac 600 
acgactatct gaagaagatt cgatgtttag ctatagggat atagattatc cactagagtt 660 
aaacattaat aatgaatctc ttgaaaagat atataaaatt ttcttaggag tcattggcac 720 
caaaagattc gatatcaagg aggttgcgtc tgctgttgtt ggtgtgtata aacgacacca 780 
gagaatagat cattttgaaa agttggattc agatgagatt ttgggaaagt ttttcagaaa 84 0 
tatattgcca caactgttcc agagtgtgac aaataaggtt ttccgggaat ttcacaaaga 900 
ggtagatgac ccaccatcgg acgtgctaga ccagctagat aatattgttg atgactttat 960 
tgcggttgga attgaagggg tagatttggg ctttccggct ttgttcagac actacataaa 1020 
attcatgaac gaaatttttc ccactgtggt cgaggatgct gaccgcgatt ttgttgcaag 1080 
aattaatagt ttaattgctc aagtcttgga gtttaaagac gatgaaaaat cctgtgatat 114 0 
caatcaagtg gtatctgaat ttgtttcatt acaaagtttg ctacttaaga ataactatct 1200 
ttcaccatct acattattga tgcgtgcaag tactcacgat tactataaaa atttacagat 1260 
cgtgaaaata acctttgatg gatggaatga gaattcaaag aggatattga aattggagaa 1320 
cagcggcttt ttacaaagca agacattgcc aaagtattta aaattatggt actcaaaaag 1380 
tatgaagttg aatgaattat gtaaccgggt agatgaattt tataatggag aactttgtcg 1440 
gaaagtttgg cattgttgga gggcacaaca aagatgtcta taa 1433 



<210> 62 
<211> 468 
<212> PRT 

<213> Candida albicans 
<400> 62 
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Met Asp Tyr Gin Asp Leu Leu His Lys He He Lys Glu Phe His Ser 
15 10 15 

Leu Lys Glu Phe Lys Pro Trp Asp Ser Ser Val Leu Tyr Glu Thr Leu 
20 25 30 

Leu Arg Ser Val Leu Thr Thr Leu He Glu Leu Leu Gly He Asp Asn 
35 40 45 

Pro Pro Ser Tyr Leu His Leu Thr Thr Asn Asn Asp Ser He Gly Asp 
50 55 60 

Leu Lys He Lys Tyr Tyr Gly Asn Ala Leu Ser Lys Ser He Asn Gly 
" 70 75 80 

His Ser Met Leu Gin Tyr Leu Glu Ser Lys His Val Ser He Leu Gin 
85 90 95 

Ala Val val Glu He He Asn Thr Arg Ser Tyr Arg He Lys Glu Ser 
100 105 110 

Tyr Ser Ala Val Phe Lys Asp Val Ser His Leu Phe Glu Lys Leu Leu 
115 120 125 

Lys Glu Arg Tyr Glu Ala Glu Ser Asn Leu Glu Asp Tyr He Leu Gin 
130 135 140 

Cys Leu Met Tyr Glu Thr Gin Phe Tyr Gin Gly He Val Asp Asn Val 
1^5 150 155 160 

Leu Thr Ala Asp Asp Thr Glu Lys Leu Ala Ser Phe Leu Gly Thr Arg 
165 170 175 

Leu Ser Glu Glu Asp Ser Met Phe Ser Tyr Arg Asp He Asp Tyr Pro 
180 185 190 

Leu Glu Leu Asn He Asn Asn Glu Ser Leu Glu Lys He Tyr Lys He 
195 200 205 

Phe Leu Gly Val He Gly Thr Lys Arg Phe Asp He Lys Glu Val Ala 
210 215 220 

Ser Ala Val Val Gly Val Tyr Lys Arg His Gin Arg He Asp His Phe 
225 230 235 240 

Glu Lys Leu Asp Ser Asp Glu He Leu Gly Lys Phe Phe Arg Asn He 
245 250 255 
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Leu Pro Gin Ser Phe Gin Ser Val Thr Asn Lys Val Phe Arg Glu Phe 
260 265 270 

His Lys Glu val Asp Asp Pro Pro Ser Asp Val Leu Asp Gin Leu Asp 
275 280 285 

Asn He Val Asp Asp Phe He Ala Val Gly He Glu Gly Val Asp Leu 
2^0 295 300 

Gly Phe Pro Ala Leu Phe Arg His Tyr He Lys Phe Met Asn Glu He 

310 315 320 

Phe Pro Thr Val Val Glu Asp Ala Asp Arg Asp Phe Val Ala Arg He 
325 330 

Asn Ser Leu He Ala Gin Val Leu Glu Phe Lys Asp Asp Glu Lys Ser 

345 350 

Cys Asp He Asn Gin Val Val Ser Glu Phe Val Ser Leu Gin Ser Leu 
355 360 365 

Leu Leu Lys Asn Asn Tyr Leu Ser Pro Ser Thr Leu Leu Met Arg Ala 
370 375 380 

Ser Thr His Asp Tyr Tyr Lys Asn Leu Gin He Val Lys He Thr Phe 

390 395 400 

Asp Gly Trp Asn Glu Asn Ser Lys Arg He Leu Lys Leu Glu Asn Ser 
405 410 415 

Gly Phe Leu Gin Ser Lys Thr Leu Pro Lys Tyr Leu Lys Leu Trp Tyr 
420 425 430 

Ser Lys Ser Met Lys Leu Asn Glu Leu Cys Asn Arg Val Asp Glu Phe 
435 440 445 

Tyr Asn Gly Glu Leu Cys Arg Lys Val Trp His Cys Trp Arg Ala Gin 
450 455 460 

Gin Arg Cys Leu 
465 



<210> 63 
<211> 715 
<212> DNA 

<213> Candida albicans 



77 



wo 00/09695 



PCT/EP99/05991 



<400> 63 

tgtttggttg taatagtatt tctatattac atttcacttt tgaagacaaa agaattttta 60 
ggtacaaaat tgttgccaaa attttataaa aaattgtcaa atgaaaagaa gtatttccaa 120 
atatattgtt tttcatcaca acagttcata tcgccataga ccatttttaa tcttaaggtt 180 
gataccagtt aattgttgat ttctctgtta tagaccctgt ctaaatctgt ctatttctgg 240 
tatcgaatca aaatgtcgct cataatgtgc atgtcgcaaa gatgtcgtaa agttttgatt 3 00 
tcatactcat cttaaatttt ttttagtgat tggcattttg ttctttcaca tagtttttat 360 
ttctagttat caacctatca aatacacctc cacaacaatg catccaaata ataaaaattc 420 
atttaaatca aaaaagaaat ttatagatcg tcgagaagcc aagtctcaag atataaaacg 480 
tgcattaacc catagggcta gattaagaaa gaactatttc aaactattag aaaaagaagg 540 
gttacaagag gagaggaagc ctgaagatga gaacgatata agaccaacca agaagaaggg 600 
aataaatttt gaagaacgtg cagccattgt gaaacaacgt aaagaggaaa aacgtaaatt 660 
caaactagca agtgtacaag caaaattgga aaagattgaa tctaattcga aagaa 715 

<210> 64 
<211> 106 
<212> PRT 

<213> Candida albicans 
c400> 64 

Met His Pro Asn Asn Lys Asn Ser Phe Lys Ser Lys Lys Lys Phe lie 
1 5 10 IS 

Asp Arg Arg Glu Ala Lys Ser Gin Asp He Lys Arg Ala Leu Thr His 
20 25 30 

Arg Ala Arg Leu Arg Lys Asn Tyr Phe Lys Leu Leu Glu Lys Glu Gly 
35 40 45 

Leu Gin Glu Glu Arg Lys Pro Glu Asp Glu Asn Asp He Arg Pro Thr 
50 55 60 

Lys Lys Lys Gly He Asn Phe Glu Glu Arg Ala Ala He Val Lys Gin 
" 70 75 80 

Arg Lys Glu Glu Lys Arg Lys Phe Lys Leu Ala Ser Val Gin Ala Lys 
85 90 95 

Leu Glu Lys He Glu Ser Asn Ser Lys Glu 
100 105 



<210> 65 
<2H> 147 
<212> DNA 

<213> Candida albicans 
<400> 65 
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atgaagattt caccagagac agtaaataaa ctacaactgg atgcatcgtg tataagaaac 60 
atctgtattt tagcacatgt cgaccacggt aaaacctcat tgagtgactc attattagcc 120 
accaatggaa tcatttccca acgtatg 



<210> 66 
<211> 49 
<212> PRT 

<213> Candida albicans 
<400> 66 

Met Lys He Ser Pro Glu Thr Val Asn Lys Leu Gin Ser Asp Ala Ser 

Cys He Arg Asn He Cys He Leu Ala His Val Asp His Gly Lys Thr 
2° 25 30 

Ser Leu Ser Asp Ser Leu Leu Ala Thr Asn Gly He He Ser Gin Arg 
35 40 45 

Met 



14 7 



<210> 67 
<211> 3393 
<212> DNA 

<213> Candida albicans 
<400> 67 



gtcatgcgat tgcaacaagg atcacaagaa ccagaagttc acgaacattt gattaatctg 60 
attgattcac ctgggcatat tgacttttcg tctgaagtga gtacttcttc gagattatgt 12 0 
gatggtgcag ttgttttggt cgatgtcgtc gaaggtgtct gctcacaaac agtcaacgtt 180 
ctacgccaat gttggattga taagttgaag ccattactag ttattaacaa aattgatagg 240 
ttaatcacag aatggaaatt gtctcccttg gaggcatacc aacacatttc cagaattata 300 
gaacaagtaa actctgtgat tgggtcattt tttgctggtg atagactaga agatgacttg 360 
aattggcgtg aggctggttc tgtcggggag tttatcgaga agagtgatga agacttgtat 420 
ttcacacctg aaaagaataa tgtaatattt gcctcggcaa tagatggatg ggcattttca 480 
gtcaatacat ttgccaaaat atacctgaaa aaattagggt tctctcaaca agcattgtca 54 0 
aaaactctct ggggagactt ttacttggat atgaaaaata aaaaaatcat ccctggtaaa 600 
aaattgaaaa ataatagtaa cagtttgaag ccattatttg tttcgttgat tttggaccag 660 
gtttgggctg tttatgaaaa ctgtgttatt gaaagaaatc aagacaagtt ggaaaaaatc 720 
attgagaaat taggggccaa aatcacccct cgtgatttgc gatccaaaga ttacaagaac 780 
ttgctaaact tgattatgtc tcagtggatt cctttgagtc atgccatatt ggggtcagtg 840 
attgaatact tgccaagccc cattgttgct cagcgtgaaa gaatagacaa gattttggat 900 
gaaacgattt atagtgcagt ggattcagaa ctggataaat ccaaactagt cgacccttca 960 
tttgtcaagg cgatgcagga atgtgatagt tcacacccgg aaacccatac aatagcatat 1020 
gtatcaaaat tgttgtcaat ccccaatgaa gacttaccca aagctagtaa tgccgctact 1080 
ggaggattga cggccgatga aatccaagaa cgaggaagaa ttgctcgaga attagccaaa 1140 
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aaggcatctg aagcagctgc tttggcacaa gaaggttcca aaaatgaaga tgagtttgcc 1200 
attaaaccca agaaagatcc atttgaatgg gaatttgagg aggacgattt tgagaatgag 1260 
gaagatgaga gcgatgcaaa cgcagttgaa gaatcaactg aaaccatagt gggtttcact 1320 
cgtatttatt ctggatcgtt atctagaggc caaaagctca cggtaattgg acccaaatac 13 80 
gacccttcat tacctagaga ccatcaaacc aactttgaac aaataaccaa tgaagttgaa 1440 
attaaagact tgtttttaat catgggacga gaattagtga gaatggaaaa agtcctgcgg 1500 
gtaatattgt tggggttgtt ggattggata acgccgtgct taagaatgcc acaatttgct 1560 
caccgttacc tgaagataaa ccatacatta atttagcttc aacatcaacc ttgatccaca 1620 
ataaaccaat tatgaaaata gcagttgaac caacaaaccc aataaaacta gcaaaattgg 1680 
aacgaggatt agatttattg gccaaagccg acccggtttt ggaatggtat gtcgacgacg 1740 
agtcaggtga attgattgtt tgtgttgctg gagaattgca tctagaacga tgcttgaaag 1800 
atttagaaga gagattcgct aagggttgtg aagttaccgt caaagagcca gtcattccct 1860 
tcagagaggg gttggcagat gacaaaatca gtaccaacac caataataac aacgacgaca 1920 
atgaagatca tgaattagat gaaaacgaag atgagcttgc tgatttagag tttgatattt 1980 
ctccgttgcc attagaagtg actcagtttt taattgagaa tgaaacgatt attgccgaaa 2040 
ttgtcaacaa caagcaagat actcatgaaa ttagaaacga ttttattgaa aaatttgcca 2100 
ctattattga taattctaat ttggctacac aatttccaga caccaagtct tttatcaaca 2160 
atataatttg ctttggacct aaacgtgttg ggcctaatat tttcattgaa gattatgggt 2220 
taaacaaatt tagacatcta cttggtgaat ctgccactga atctcgattt gtttatgaga 2280 
ataatgtgtt caatggggtt caattggtat tcaatggggg tccgttagca tcagagccaa 234 0 
tgcaaggtat tattgttaga cttaagaagg cagaaaaaag agaagttgac gaggataaaa 2400 
tagtcaaccc tggtaaaata atcacacaga ctcgtgactt gatttacaag cggtttttgc 2460 
aaaaatcacc acgcttgtac cttgcaatgt atacgtgtga aatccaagca gctgccgaag 252 0 
tgttgggtaa agtatatgct gttgttcaac gacgcgaagg gtcaatcata tcagaagaaa 2580 
tgaaagaagg tactccgttc tttactattg tggcaagaat ccctgtgatt gaggcatttg 2640 
ggttttccga ggatattaga aagaagacat ccggggcagc tagtcctcaa ttagtttttg 270 0 
atgggtatga tatgttagat atcgatccat tttgggttcc acatactgaa gaagaattag 2760 
aagaattggg tgaatttgca gaaagagaaa atgttgctag aagatatatg aataatatca 2820 
gaagaagaaa agggttattt gttgatgaga aagtcgtcaa aaatgctgaa aagcaaagaa 2880 
ctttgaaaag agattagatt atccagtaaa acaggcaata tgtgtgaaat tgttacagaa 2940 
aagacagata cgatgtggcc attatttgtt taatattcaa caacaagtaa atgtattgat 3000 
atagatgtat aatatagtca aatgttgaga ctatccgaat agacatagac acacaactca 3060 
gcctgtcagg gctgtttatt aagttgtgat gtatactaaa atccatccac acttctcgta 312 0 
attgtaggga agaattacaa aaaagatcac ataaaaataa taattctatc acactttgaa 3180 
aatttgattg aaggtgttac tagtattgtt tcaacattac tcttttcaaa caacgagatc 324 0 
caaatactgc acaatcttca aacgaacgga gttacatcac tatagttttc tattgttgta 3300 
agatcaatac agacaaaaag aaagtgtagc ataaataatt gattgcaatt tgccaaacta 3 360 
gaaaacaaag aggaaaaaaa gaaaaaaatt tea 3 3 93 

<210> 68 
<211> 497 
<212> PRT 

<213> Candida albicans 
<400> 68 

Val Met Arg Leu Gin Gin Gly Ser Gin Glu Pro Glu Val His Glu His 
^5 10 15 
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Leu He Asn Ser He Asp Ser Pro Gly His He Asp Phe Ser Ser Glu 
20 25 30 

Val Ser Thr Ser Ser Arg Leu Cys Asp Gly Ala Val Val Leu Val Asp 
35 40 45 

Val Val Glu Gly Val Cys Ser Gin Thr Val Asn Val Leu Arg Gin Cys 
5° 55 60 



Trp He Asp Lys Leu Lys Pro Leu Leu Val He 



Asn Lys He Asp Arg 



" 70 75 80 

Leu He Thr Glu Trp Lys Leu Ser Pro Leu Glu Ala Tyr Gin His He 
85 90 95 

Ser Arg He He Glu Gin Val Asn Ser Val He Gly Ser Phe Phe Ala 
100 105 110 

Gly Asp Arg Leu Glu Asp Asp Leu Asn Trp Arg Glu Ala Gly Ser Val 
lis 120 125 

Gly Glu Phe He Glu Lys Ser Asp Glu Asp Leu Tyr Phe Thr Pro Glu 
"0 135 

Lys Asn Asn Val He Phe Ala Ser Ala He Asp Gly Trp Ala Phe Ser 
"5 ISO 155 

val Asn Thr Phe Ala Lys He Tyr Ser Lys Lys Leu Gly Phe Ser Gin 
165 170 175 

Gin Ala Leu Ser Lys Thr Leu Trp Gly Asp Phe Tyr Leu Asp Met Lys 
180 185 190 

Asn Lys Lys He He Pro Gly Lys Lys Leu Lys Asn Asn Ser Asn Ser 
195 200 205 

Leu Lys Pro Leu Phe Val Ser Leu He Leu Asp Gin Val Trp Ala Val 
210 215 220 

Tyr Glu Asn Cys Val He Glu Arg Asn Gin Asp Lys Leu Glu Lys He 
"5 230 235 240 

He Glu Lys Leu Gly Ala Lys He Thr Pro Arg Asp Leu Arg Ser Lys 
245 250 255 

Asp Tyr Lys Asn Leu Leu Asn Leu He Met Ser Gin Trp He Pro Leu 
260 265 270 
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Ser His Ala He Leu Gly Ser Val He Glu Tyr Leu Pro Ser Pro lie 
275 280 285 

val Ala cm Arg Glu Arg He Asp Lys He Leu Asp Glu Thr He Tyr 

295 



ser Ala Val Asp Ser Glu Ser Asp Lys Ser Lys Leu Val Asp Pro Ser 

Phe val Lys Ala Met Gin Glu Cys Asp Ser Ser His Pro Glu Thr His 
325 330 

Thr He Ala Tyr Val Ser Lys Leu Leu Ser He Pro Asn Glu Asp Leu 

345 350 

Pro Lys Ala Ser Asn Ala Ala Thr Gly Gly Leu Thr Ala Asp Glu He 
355 360 

Gin Glu Arg Gly Arg He Ala Arg Glu Leu Ala Lys Lys Ala Ser Glu 
^■'^ 375 380 

Ala Ala Ala Leu Ala Gin Glu Gly Ser Lys Asn Glu Asp Glu Phe Ala 
385 390 

395 400 

He Lys Pro Lys Lys Asp Pro Phe Glu Trp Glu Phe Glu Glu Asp Asp 

4X0 415 

Phe Glu Asn Glu Glu Asp Glu Ser Asp Ala Asn Ala Val Glu Glu Ser 

«5 430 

Thr Glu Thr He Val Gly Phe Thr Arg He Tyr Ser Gly ser Leu Ser 
"5 440 



Arg Gly Gin Lys Leu Thr Val He Gly Pro Lys Tyr Asp Pro 



450 455 



Ser Leu 



460 



Pro Arg Asp His Gin Thr Asn Phe Glu Gin He Thr Asn Glu Val Glu 



He Lys Asp Leu Phe Leu He Met Gly Arg Glu Leu Val Arg Met 

Lys 



485 



Glu 

495 



<210> 69 
<211> 467 
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<212> PRT 

<213> Candida albicans 
<400> 69 

Pro Ala Gly Asn He Val Gly Val Val Gly Leu Asp Asn Ala Val Leu 

Lys Asn Ala Thr He Cys Ser Pro Leu Pro Glu Asp Lys Pro Tyr He 
20 25 30 

Asn Leu Aia Ser Thr Ser Thr Leu He His Asn Lys Pro He Met Lys 
3S 40 45 

He Ala Val Glu Pro Thr Asn Pro He Lys Leu Ala Lys Leu Glu Arg 
50 55 60 

Gly Leu Asp Leu Leu Ala Lys Ala Asp Pro Val Leu Glu Trp Tyr Val 
" 70 75 80 

Asp Asp Glu Ser Gly Glu Leu He Val Cys Val Ala Gly Glu Leu His 
85 90 95 

Leu Glu Arg Cys Leu Lys Asp Leu Glu Glu Arg Phe Ala Lys Gly Cys 
100 105 

Glu Val Thr Val Lys Glu Pro Val He Pro Phe Arg Glu Gly Leu Ala 
lis 120 125 

Asp Asp Lys He Ser Thr Asn Thr Asn Asn Asn Asn Asp Asp Asn Glu 
130 135 140 

Asp His Glu Leu Asp Glu Asn Glu Asp Glu Leu Ala Asp Leu Glu Phe 

150 155 160 

Asp He Ser Pro Leu Pro Leu Glu Val Thr Gin Phe Leu He Glu Asn 
1^5 170 175 

Glu Thr He He Ala Glu He Val Asn Asn Lys Gin Asp Thr His Glu 
180 185 190 

He Arg Asn Asp Phe He Glu Lys Phe Ala Thr He He Asp Asn Ser 
195 200 205 

Asn Leu Ala Thr Gin Phe Pro Asp Thr Lys Ser Phe He Asn Asn He 
210 215 220 



He Cys Phe Gly Pro Lys Arg Val Gly Pro Asn He Phe He 



Glu Asp 



225 230 235 240 
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Tyr Gly Leu Asn Lys Phe Arg His Leu Leu Gly Glu Ser Ala Thr Glu 
245 250 255 

ser Arg Phe Val Tyr Glu Asn Asn Val Phe Asn Gly Val Gin Leu Val 
260 265 270 

Phe Asn Gly Gly Pro Leu Ala Ser Glu Pro Met Gin Gly He He Val 
275 280 285 

Arg Leu Lys Lys Ala Glu Lys Arg Glu Val Asp Glu Asp Lys He Val 

295 300 

Asn Pro Gly Lys He He Thr Gin Thr Arg Asp Leu He Tyr Lys Arg 

320 

Phe Leu Gin Lys Ser Pro Arg Leu Tyr Leu Ala Met Tyr Thr Cys Glu 
325 

He Gin Ala Ala Ala Glu Val Leu Gly Lys Val Tyr Ala Val Val Gin 

345 

Arg Arg Glu Gly Ser He He Ser Glu Glu Met Lys Glu Gly Thr Pro 
355 360 365 

Phe Phe Thr He Val Ala Arg He Pro Val He Glu Ala Phe Gly Phe 
3"^0 375 380 



Ser Glu Asp He Arg Lys Lys Thr Ser Gly Ala Ala Ser Pro Gin Leu 

390 395 400 

val Phe Asp Gly Tyr Asp Met Leu Asp He Asp Pro Phe Trp Val Pro 



405 410 



415 



His Thr Glu Glu Glu Leu Glu Glu Leu Gly Glu Phe Ala Glu Arg Glu 



420 . 



430 



Asn Val Ala Arg Arg Tyr Met Asn Asn He Arg Arg Arg Lys Gly Leu 
435 440 

Phe Val Asp Glu Lys Val Val Lys Asn Ala Glu Lys Gin Arg Thr Leu 
450 455 460 

Lys Arg Asp 
465 



<210> 70 
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<211> 1340 
<212> DNA 

<213> Candida albicans 



<400> 70 

atgtgtgacg tcgtattagg atctcaatgg ggggatgaag gtaaaggtaa attagtcgat 60 
ttattatgtg atgatatcga tgtttgtgcc aggtgtcaag gtggtaacaa tgctggccac 120 
acgattgttg ttggtaaagt caagtatgac ttccacatgt taccttctgg tttggtcaat 180 
cctaaatgtc aaaacttagt tggatctggt gttgttatcc acgttccttc cttctttgct 240 
gaattggaaa acttggaagc aaaagggtta gattgtcgtg atagattgtt tgtttcatct 300 
agagctcatt tggtctttga cttccatcaa cgtactgata aattgaaaga agctgaatta 360 
tcaaccaata agaaatcaat aggtactacc ggtaaaggta ttggtccaac ttactcaacc 420 
aaggcaagta gatcaggtat cagagtccac catttagtca accctgatcc agaagcttgg 480 
gaagaattca aaactagata tttgagatta gtcgagagta gacaaaaaag atacggtgaa 54 0 
tttgaatatg atcctaagga agaattggca agatttgaaa aataccgtga aaccttgaga 600 
ccattcgtcg tcgactccgt caacttcatg cacgaagcta ttgctgccaa taaaaaaatc 660 
ttggttgaag gtgctaatgc gttaatgttg gatattgatt tcggtactta tccatacgtc 72 0 
acttcttcat caactggtat tggtggtgtt ttgactgggt tgggtattcc tccaagaacc 780 
atcagaaatg tctatggtgt tgttaaagcc tacaccacta gagttggtga gggtccattc 840 
ccaacagaac aattgaacaa ggtaggtgaa actttgcaag atgttggtgc cgaatatggt 900 
gttactactg gaagaaaaag aagatgtggt tggttggatt tggttgtgtt gaaatattcc 960 
aacctgatca acggatacac ttctttgaac atcaccaaat tggatgtttt ggataaattc 1020 
aaggaaattg aagttggtgt tgcttataaa ttgaatggaa aagagttgcc aagtttccct 1080 
gaagatttga ttgatttagc taaagtcgag gttgtgtata agaaattccc aggttgggaa 1140 
caagatatca ccggtatcaa gaaatatgaa gacttgccag aaaacgctaa gaactatctt 1200 
aaattcattg aagattactt gcaagttcca atccaatggg taggtaccgg tccagctaga 1260 
gattctatgt tagaaaagaa gatttagttg tacacatgct acggaagacg attagatttg 1320 
ttttattaga ttaataacct 134 0 

<210> 71 
<211> 428 
<212> PRT 

<213> Candida albicans 
<400> 71 

Met Cys Asp val Val Leu Gly Ser Gin Trp Gly Asp Glu Gly Lys Gly 
is 10 15 

Lys Leu Val Asp Leu Leu Cys Asp Asp He Asp Val Cys Ala Arg Cys 
20 25 30 

Gin Gly Gly Asn Asn Ala Gly His Thr He Val Val Gly Lys Val Lys 
35 40 45 

Tyr Asp Phe His Met Leu Pro Ser Gly Leu Val Asn Pro Lys Cys Gin 
50 55 60 

Asn Leu val Gly Ser Gly Val Val He His Val Pro Ser Phe Phe Ala 
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70 75 80 

Glu Leu Glu Asn Leu Glu Ala Lys Gly Leu Asp Cys Arg Asp Arg Leu 
85 90 95 

Phe Val ser Ser Arg Ala His Leu Val Phe Asp Phe His Gin Arg Thr 
100 105 110 

Asp Lys Leu Lys Glu Ala Glu Leu Ser Thr Asn Lys Lys Ser lie Gly 

120 12S 

Thr Thr Gly Lys Gly lie Gly Pro Thr Tyr Ser Thr Lys Ala Ser Arg 
130 135 140 

Ser Gly He Arg Val His His Leu Val Asn Pro Asp Pro Glu Ala Trp 

150 155 160 

Glu Glu Phe Lys Thr Arg Tyr Leu Arg Leu Val Glu Ser Arg Gin Lys 
165 170 175 

Arg Tyr Gly Glu Phe Glu Tyr Asp Pro Lys Glu Glu Leu Ala Arg Phe 
180 185 190 

Glu Lys Tyr Arg Glu Thr Leu Arg Pro Phe Val Val Asp Ser Val Asn 
135 200 205 

Phe Met His Glu Ala He Ala Ala Asn Lys Lys He Leu Val Glu Gly 
210 215 220 

Ala Asn Ala Leu Met Leu Asp He Asp Phe Gly Thr Tyr Pro Tyr Val 
225 230 235 240 

Thr Ser Ser Ser Thr Gly He Gly Gly Val Leu Thr Gly Leu Gly He 
245 250 255 

Pro Pro Arg Thr He Arg Asn Val Tyr Gly Val Val Lys Ala Tyr Thr 
260 265 270 

Thr Arg Val Gly Glu Gly Pro Phe Pro Thr Glu Gin Leu Asn Lys Val 
275 280 285 

Gly Glu Thr Leu Gin Asp Val Gly Ala Glu Tyr Gly Val Thr Thr Gly 
290 295 300 



Arg Lys Arg Arg Cys Gly Trp Leu Asp Leu Val Val Leu Lys Tyr Ser 
3°5 310 315 

Asn Ser He Asn Gly Tyr Thr Ser Leu Asn He Thr Lys Leu Asp Val 
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Leu Asp Lys Phe 
340 

Gly Lys Glu Leu 
355 

Val Glu Val Val 
370 

Gly He Lys Lys 
385 

Lys Phe He Glu 



Gly Pro Ala Arg 
420 



325 

Lys Glu He Glu 



Pro Ser Phe Pro 
360 

Tyr Lys Lys Phe 
375 

Tyr Glu Asp Leu 
390 

Asp Tyr Leu Gin 
405 

Asp Ser Met Leu 



330 

Val Gly Val Ala 
345 

Glu Asp Leu He 



Pro Gly Trp Glu 
380 

Pro Glu Asn Ala 
395 

Val Pro He Gin 
410 

Glu Lys Lys He 
425 



335 

Tyr Lys Leu Asn 
350 

Asp Leu Ala Lys 
365 

Gin Asp He Thr 

Lys Asn Tyr Leu 
400 

Trp Val Gly Thr 
415 



<210> 72 
<211> 1947 
<212> DNA 

<213> Candida albicans 
<400> 72 

atggcttttg atactactgt tcctcaagaa 
accaatattt taactggtaa aaccaccatt 
tcattaaaac gagatcccaa aactggatta 
aatgatccat taaattggtc tccatttcgt 
ataacggcat taacggcagc aacttcaaat 
aaaatatatg gtatttctta tgattcaatg 
attggatggt catgtatgtt tttcgcacca 
tatattattt gtttattggc aggaacttta 
actgccgata ctatttggtc acaagcattt 
caagttcaac aatcattaac tgatttattt 
atttatattt ctgctacttc aataggtact 
gctcaagctc aaactttccg gtgggtcggt 
ttgatagtaa tcattttcgg ttgtgaagaa 
gtattagaat ctgaaaatgt tactcaaatt 
aacccactta caaataatat cattcctcac 
tctcatgaat atatcactgc aaacaataat 
actttaaatg aaaagaaaaa atcttattgg 
tatttacaag gtttaggatt taaacaatat 
ttcacattac cagcagtttg gttttccgga 
acattttttt taactactca agacacgtat 
gctggtgtag caattatgaa tgtagctaca 



tattatgatg aaaattttat tcctggtact 60 
gatgaatcat catcaataac tactcaaaaa 120 
gtgttaatgc ctcaaccgac atcatcacct 180 
aaatttgctc aattgacatt attatcattt 240 
gatgctggtg ctactcaaga ttcattgaat 300 
aatactggtg ctggggtatt atttatattt 3 60 
gcttcttcat tatatggacg aagaataact 420 
ggttgtgtat ggtttgctct ttctaaaaga 480 
gtggggatga gtgaagcttg tgctgaagct 54 0 
ttggctcatg aattgggtac agcattaaca 600 
ttattgggtc ctttgattgc tcaagatatt 660 
tggtggggtg ccattatatg tggtgccact 72 0 
acagtatttg atcgtcaatt atataccaaa 780 
ccagacccat cagaagaaaa gaaacaagat 84 0 
gagaagaaaa attcaatgga acaagaatta 900 
gaacatgacg ttgttccaat tgatcctgaa 960 
caaagaatag caatcattac accagcacct 1020 
ttagaacgtt tcattattta tttcaaaatt 1080 
ttattatggg ggttacaaga tacttatatg 1140 
ttttataatc caccatggaa taaatcaaat 1200 
ttaattggtg ctgttattgg atgcattgtt 1260 
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tctgggttat tttctgatta tcatgttatt tggttagcta aacggaataa tgggataatg 1320 
gaagctgaat atcgattata tttattagtt atcactttaa tcatttcacc cgtagggtta 1380 
attatgtttg gtgttggtgc cgctagagaa tggccatggc aagtgattta tgttggatta 1440 
ggtttcattg ggtttggttg gggatcaatt ggtgatactt caatgtctta tttaatggat 1500 
gcttatcctg atattgtcat tcaaggaatg gtgggagtaa gtattattaa taatactttg 1560 
gcttgtattt tcacttttgc ttgttcttat tggttagatg gatcaggaac acaaaacaca 1620 
tatattgcct tgtcaattat tgattttgct accatagcat tggttttccc ctttttatat 1680 
tatggtaaaa catttagaag gaaaactaaa agactttatg tttcaatggt tgaattgact 1740 
caagggatgg gataagagag tgagtggtaa aagaatttta ttaatgatac atttattatt 1800 
agaattacta ctatggaaat ccgagtctgt gtttttttta gaagtatatt ttagacgtat 1860 
ttagagttgt ttttctcctt tgtactttat ttagcatttt ataatatatt aattcaagtt 1920 
gcattaatat atataaataa aaaaact ^g^^ 

<210> 73 
<211> 584 
<212> PRT 

<213> Candida albicans 
<400> 73 

Met Ala Phe Asp Thr Thr Val Pro Gin Glu Tyr Tyr Asp Glu Asn Phe 
15 10 15 

He Pro Gly Thr Thr Asn He Leu Thr Gly Lys Thr Thr He Asp Glu 
20 25 30 

Ser Ser Ser He Thr Thr Gin Lys Ser Leu Lys Arg Asp Pro Lys Thr 
35 40 45 

Gly Leu Val Leu Met Pro Gin Pro Thr Ser Ser Pro Asn Asp Pro Leu 
50 55 60 

Asn Trp Ser Pro Phe Arg Lys Phe Ala Gin Leu Thr Leu Leu Ser Phe 
^5 70 75 80 

He Thr Ala Leu Thr Ala Ala Thr Ser Asn Asp Ala Gly Ala Thr Gin 
85 90 95 

Asp Ser Leu Asn Lys He Tyr Gly He Ser Tyr Asp Ser Met Asn Thr 
100 105 110 

Gly Ala Gly Val Leu Phe He Phe He Gly Trp Ser Cys Met Phe Phe 
115 120 125 

Ala Pro Ala Ser Ser Leu Tyr Gly Arg Arg He Thr Tyr He He Cys 
130 135 140 

Leu Leu Ala Gly Thr Leu Gly Cys Val Trp Phe Ala Leu Ser Lys Arg 
1*5 150 155 
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Thr Ala Asp Thr He Trp Ser Gin Ala Phe Val Gly Met Ser Glu Ala 
165 170 

Cys Ala Glu Ala Gin Val Gin Gin Ser Leu Thr Asp Leu Phe Leu Ala 
180 185 190 

His Glu Leu Gly Thr Ala Leu Thr He Tyr He Ser Ala Thr Ser He 

200 205 

Gly Thr Leu Leu Gly Pro Leu He Ala Gin Asp He Ala Gin Ala Gin 
210 215 220 

Thr Phe Arg Trp Val Gly Trp Trp Gly Ala He He Cys Gly Ala Thr 

230 235 240 

Leu He Val He He Phe Gly Cys Glu Glu Thr Val Phe Asp Arg Gin 
245 250 25S 

Leu Tyr Thr Lys Val Leu Glu Ser Glu Asn Val Thr Gin He Pro Asp 
260 265 270 

Pro Ser Glu Glu Lys Lys Gin Asp Asn Pro Leu Thr Asn Asn He He 
275 280 285 

Pro His Glu Lys Lys Asn Ser Met Glu Gin Glu Leu Ser His Glu Tyr 
290 295 300 

He Thr Ala Asn Asn Asn Glu His Asp Val Val Pro He Asp Pro Glu 

310 315 320 

Thr Leu Asn Glu Lys Lys Lys Ser Tyr Trp Gin Arg He Ala He He 
325 330 

Thr Pro Ala Pro Tyr Leu Gin Gly Leu Gly Phe Lys Gin Tyr Leu Glu 
340 345 

Arg Phe He He Tyr Phe Lys He Phe Thr Leu Pro Ala Val Trp Phe 
355 360 365 

Ser Gly Leu Leu Trp Gly Leu Gin Asp Thr Tyr Met Thr Phe Phe Leu 
370 375 380 

Thr Thr Gin Asp Thr Tyr Phe Tyr Asn Pro Pro Trp Asn Lys Ser Asn 

390 395 400 

Ala Gly Val Ala He Met Asn Val Ala Thr Leu He Gly Ala Val He 
405 410 415 
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Gly Cys He Val Ser Gly Leu Phe Ser Asp Tyr His Val He Trp Leu 
420 425 430 

Ala Lys Arg Asn Asn Gly He Met Glu Ala Glu Tyr Arg Leu Tyr Leu 
435 440 445 

Leu Val He Thr Leu He He Ser Pro Val Gly Leu He Met Phe Gly 
450 455 460 

Val Gly Ala Ala Arg Glu Trp Pro Trp Gin Val He Tyr Val Gly Leu 
4" 470 475 480 

Gly Phe He Gly Phe Gly Trp Gly Ser He Gly Asp Thr Ser Met Ser 
485 490 495 

Tyr Leu Met Asp Ala Tyr Pro Asp He Val He Gin Gly Met Val Gly 
500 505 510 

Val Ser He He Asn Asn Thr Leu Ala Cys He Phe Thr Phe Ala Cys 
515 520 525 

Ser Tyr Trp Leu Asp Gly Ser Gly Thr Gin Asn Thr Tyr He Ala Leu 
530 535 540 

Ser He He Asp Phe Ala Thr He Ala Leu Val Phe Pro Phe Leu Tyr 
545 550 555 560 

Tyr Gly Lys Thr Phe Arg Arg Lys Thr Lys Arg Leu Tyr Val Ser Met 
565 570 575 

Val Glu Leu Thr Gin Gly Met Gly 
580 



<210> 74 
<211> 1018 
<212> DNA 

<213> Candida albicans 
<400> 74 

atgagtggcc cagttaattc cgtttccaag caaatgaatg tcgataccga catcatcacg 60 
ttgacccgtt ttattttaca agaacagcaa actgttgctc ccaccgccac cggtgagttg 12 0 
tcgttgttgt tgaatgcgct tcaatttgca ttcaagttta ttgcccacaa tatcagaaga 180 
gctgagttgg tcaaccttat tggtgtttct ggctctgcca actctaccgg tgatgttcag 24 0 
aagaaattgg atgtgattgg tgatgagatc tttatcaatg ccatgagatc ttccaacaac 3 00 
gtcaaggttt tggtttctga agagcaagaa gaccttattg tgttcccagg tggtggcaca 360 
tatgctgttt gtactgatcc aattgatggg tcgtccaata tcgatgctgg tgtttctgtt 420 
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ItTaT T "^^'^"^^^ caagttgcaa gaggggtcta ctggtggcat cagcgatgtc 480 
Ttala lT ^'^"^^^^^ Sgtcgctgcg gggtacacca tgtacggtgc atctgcccat 540 
ttggcattga ceacaggtca cggtgtcaat ctttttactt tgga.actca gttgggtgaa 600 
TelTall I cttgaagttg ccagatacta agaacatcta ctcgttgLt 660 

ga3a" cccagaacac gttcaagatt atctgaagga catLaLag 720 

gaagggtaca gtttgagata cattggactg atggttgctg atgtccatcg tactcttttg 780 

a SccSt '^^^"'^^"^ ^^""^^^^^ ^^"^^^^-^ ' 3- 

ttgLtatct 'fr^"*^" agcaggcggt tctgctgtca ccatcaaggg tgagaggatc SOO 
ttggatatct tgccaaaagg tatacacgac aagagctcta ttgtgttggg atccaagaat 960 
gaagttgaaa agtatttaaa gcatgtacca aaatagatta tgtagaaaH ttat^aff lols 

<21Q> 75 
<211> 331 
<212> PRT 

<213> Candida albicans 
<400> 75 

Met ser Gly P.o Val Asn Ser Val Ser Lys Gin Met Asn Val Asp Thr 

Asp He He Thr Leu Thr Arg Phe He Leu Gin Glu Gin Gin Thr Val 
"° 25 30 

Ala Pro Thr Ala Thr Gly Glu Leu Ser Leu Leu Leu Asn Ala Leu Gin 
35 40 45 

Phe Ala Phe Lys Phe He Ala His Asn He Arg Arg Ala Glu Leu Val 
=° 55 60 

Asn Leu He Gly Val Ser Gly Ser Ala Asn Ser Thr Gly Asp Val Gin 

70 75 

Lys Lys Leu Asp Val He Gly Asp Glu He Phe He Asn Ala Met Arg 
85 90 95 

ser ser Asn Asn Val Lys Val Leu Val Ser Glu Glu Gin Glu Asp Leu 
"° 105 110 

He Val Phe Pro Gly Gly Gly Thr Tyr Ala Val Cys Thr Asp Pro He 

120 125 



Asp Gly ser Ser Asn He Asp Ala Gly Val Ser Val Gly Thr He Phe 
"° 135 140 

Gly val Tyr Lys Leu Gin Glu Gly Ser Thr Gly Gly He Ser Asp Val 
Leu Arg Pro Gly Lys Glu Met Val Ala Ala Gly Tyr Thr Met Tyr Gly 
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165 

Ala ser Ala His Leu Ala Leu Thr Thr Gly His Gly Val Asn Leu Phe 



180 



185 



190 



Thr Leu Asp Thr Gin Leu Gly Glu Phe He Leu Thr His Pro Asn Leu 



195 



200 



205 



Lys Leu Pro Asp Thr Lys Asn He Tyr Ser Leu Asn Glu Gly Tyr Ser 

215 220 

Asn Lys Phe Pro Glu Tyr Val Gin Asp Tyr Ser Lys Asp He Lys Lys 

Glu Gly Tyr Ser Leu Arg Tyr He Gly Ser Met Val Ala Asp Val His 
245 250 255 

Arg Thr Leu Leu Tyr Gly Gly He Phe Ala Tyr Pro Thr Leu Lys Leu 
260 265 270 

Arg Val Leu Tyr Glu Cys Phe Pro Met Ala Leu Leu Met Glu Gin Ala 
275 280 285 

Gly Gly ser Ala Val Thr He Lys Gly Glu Arg He Leu Asp He Leu 

295 

Pro Lys Gly He His Asp Lys Ser Ser He Val Leu Gly Ser Lys Gly 

Glu Val Glu Lys Tyr Leu Lys His Val Pro Lys 
325 330 



<210> 76 
<211> 1686 
<212> DNA 

<213> Candida albicans 
<400> 76 

aattacaatc tggtttgtta ctaccatatc 
ataatggtta aaggattggt tttcattttt 
aattcgatgc gatgcaatga agtttaataa 
aacccatcaa tcattaaatt gaatcaatac 
tatatataac aaaatatcat ggggaagata 
cataatccat tattaaaaga tatttcatcc 
tcatcatcat catcatcatc acaaaagaag 
gaagacgacg aagaaaatgg tggcggtgaa 
attttacaat tggcaaaaga acaacaagat 

92 



ccattagtgt tattgtcatt gtagatattg 60 
tgtgtaatga atgagccaaa ataaaaaatc 120 
aatttttttt tttctttatt tcttttaatc 180 
ctaccattaa catacttcta tatacatata 240 
acaactagtg atactaaaac aaaacaacgt 300 
caaggtggga atttaagaac cgttccaaga 360 
aaatcatcaa agaaacaaag acataacgat 42 0 
ggatttttag atgcttctag ttcaagaaag 480 
gaacttgaac aagaagatga aatacaaaat 54 0 
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aaaccttcat ttgctcaatc atttaaaaat caacaaatag atagtgaaga agaagaagag 600 
gaagatgagt attcagattt tgaagaagaa gaagaagttg aagagatagt atatgatgaa 660 
gaagatgcag aagttgatcc caaagatgca gaattattta ataaatattt ccaatccaac 720 
ggtgaagcta ataataatga tgatgataat tcatttcaac caacaataaa tttagctgat 780 
aaaatcttag ccaaaattca agaaaaagaa tcccaacaac aacaacaaca acaaagctct 840 
ccagataata gtaatgaaga tgccgtattg ttaccaccaa aagtcatttt agcttatgaa 900 
aaaattggtc aaattttatc aacttatact catgggaaat tacctaaatt atttaaaatt 960 
ttaccaagtt taaaaaattg gcaagatgta ttatacgtga caaatccaaa tagttggact 1020 
cctcatgcca catatgaagc aactaaatta tttgtgtcga atttatcaag taatgaagct 1080 
acagttttca ttgaaactat cttgttgcca cgattccgtg attctattga aaattccgat 1140 
gatcattcat taaattatca tatttatcga gcattaaaaa aatcattata taaaccagga 1200 
gcttttttca aagggttctt gttaccttta gtcgatggtt attgttctgt acgtgaagcc 1260 
actattgctg cttcagtgtt aactaaagtt tctgtccctg ttttacattc atcagttgca 1320 
ttaactcaat tattaactag agattttaat cctgctacaa cggttttcat tagagtttta 1380 
actgaaaaaa aatatgcttt accttatcaa actttagatg aattagtatt ttatttcatg 1440 
agatttagaa atgctactat taatcaagat gaaaatatgg aaaatatgga tattgatcaa 1500 
gaaaaaacca ccaaagtcaa taatggtcct caattaccag tggtatggca taaagcattc 1560 
tcatcatttg ctactcgtta taaaaatgat cttactgatg atcaaaaaga tttcttatta 1620 
gaaacagtaa gacaaagatt tcatcctcta attggtcctg aaattcgtag agaattacta 1680 
agctag 



1686 



<210> 77 
<211> 475 
<212> PRT 

<213> Candida albicans 
<400> 77 

Met Gly Lys He Thr Thr Ser Asp Thr Lys Thr Lys Gin Arg His Asn 
^5 10 15 



Pro Leu Leu Lys Asp He Ser Ser Glix Gly Gly Asn Leu Arg Thr Val 
20 25 30 

Pro Arg Ser Ser Ser Ser Ser Ser Ser Gin Lys Lys Lys Ser Ser Lys 
35 40 45 

Lys Gin Arg His Asn Asp Glu Asp Asp Glu Glu Asn Gly Gly Gly Glu 
^° 55 60 

Gly Phe Leu Asp Ala Ser Ser Ser Arg Lys He Leu Gin Leu Ala Lys 



70 



75 



Glu Gin Gin Asp Glu Leu Glu Gin Glu Asp Glu He Gin Asn 



85 90 



80 

Lys Pro 
. 95 



Ser Phe Ala Gin Ser Phe Lys Asn Gin Gin He Asp Ser Glu Glu Glu 

110 



100 105 



93 
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Glu Glu Glu Asp Glu Tyr Ser Asp Phe Glu Glu Glu Glu Glu Val Glu 



115 



120 



125 



Glu lie val Tyr Asp Glu Glu Asp Ala Glu Val Asp Pro Lys Asp Ala 

135 



Glu Leu Phe Asn Lys Tyr Phe Gin Ser Asn Gly Glu Ala Asn Asn 
145 3^55 

Asp Asp Asp Asn Ser Phe Gin Pro Thr He Asn Leu Ala Asp Lys He 



Asn 
160 



165 



17S 



Leu Ala Lys He Gin Glu Lys Glu Ser Gin Gin Gin Gin Gin Gin Gin 
"° 185 

ser Ser Pro Asp Asn Ser Asn Glu Asp Ala Val Leu Leu Pro Pro Lys 

200 205 

Val He Leu Ala Tyr Glu Lys He Gly Gin He Leu Ser Thr Tyr Thr 

215 220 

His Gly Lys Leu Pro Lys Leu Phe Lys He Leu Pro Ser Leu Lys Asn 

22S 230 ->■» = 

235 240 

Trp Gin Asp Val Leu Tyr Val Thr Asn Pro Asn Ser Trp Thr Pro His 
245 250 255 

Ala Thr Tyr Glu Ala Thr Lys Leu Phe Val Ser Asn Leu Ser Ser Asn 



260 265 



270 



Glu Ala Thr Val Phe He Glu Thr He Leu Leu Pro Arg Phe Arg Asp 

280 285 

Ser He Glu Asn Ser Asp Asp His Ser Leu Asn Tyr His He Tyr Arg 

295 300 

Ala Leu Lys Lys Ser Leu Tyr Lys Pro Gly Ala Phe Phe Lys Gly Phe 

310 315 320 

Leu Leu Pro Leu Val Asp Gly Tyr Cys Ser Val Arg Glu Ala Thr He 
325 330 335 

Ala Ala Ser Val Leu Thr Lys Val Ser Val Pro Val Leu His Ser Ser 
340 345 350 

Val Ala Leu Thr Gin Leu Leu Thr Arg Asp Phe Asn Pro Ala Thr Thr 
355 360 365 



94 
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Val Phe He Arg 
370 

Thr Leu Asp Glu 
385 

He Asn Gin Asp 

Thr Thr Lys Val 
420 

Ala Phe Leu Ser 
435 

Gin Lys Asp Phe 
450 

He Gly Pro Glu 
465 



Val Leu He Glu 
375 

Leu Val Phe Tyr 
390 

Glu Asn Met Glu 
405 

Asn Asn Gly Pro 

Phe Ala Thr Arg 
440 

Leu Leu Glu Thr 
455 

He Arg Arg Glu 
470 



Lys Lys Tyr Ala 
380 

Phe Met Arg Phe 
395 

Asn Met Asp He 
410 

Gin Leu Pro Val 
425 

Tyr Lys Asn Asp 

Val Arg Gin Arg 
460 

Leu Leu Ser 
475 



Leu Pro Tyr Gin 

Arg Asn Ala Thr 
400 

Asp Gin Glu Lys 
415 

Val Trp His Lys 
430 

Leu Thr Asp Asp 
445 

Phe His Pro Leu 



<210> 78 
<211> 1519 
<212> DNA 

<213> Candida albicans 



<400> 78 

accatgtgtc aaattgcttg gtcgtgtcct 
tcgcacgctc aaaaaatgac ttcgacaaaa 
ctccgcccct tccttttcat atactatctc 
caattattac aatcttatgt catttaaagg 
gacaatgcgt cagaaattca acatgggaga 
tgaaagaaga ttcaaagaaa tcgaaacgga 
atatttcaat gctgtcaatg ggatgttaga 
tgagatttat aaaccaatca gtggtagatt 
taacccacaa ggtattgaag catcggaact 
taccttaaaa cccgatttgg aattgattga 
attgaagatt atacaagcta taaggaaaat 
tttggatcgt cataagagaa atttttctaa 
agatgaagaa aaaatgttca gtgctcaagc 
ttattataat gatttgttaa agaatgaatt 
tatcaaacca ttgtttgttt cattctatta 
cactagaatg gaagagttga aaattccata 
ttatactgcc aagaagggga acattgagga 
caaagtcggg catgccaaat ccaaattgga 
tagtccacct cctaccggtg ccagctctat 
tgcatactcc ccaggaggtt acaaccaacc 



ttcaccacac atttttttgg attaaatttc 60 
agcaatgcca ctcttcctac aattaattcc 12 0 
ccttccttct tccttctcct tttatttttt 180 
attcaaaaag ggtgtcctta gggccccaca 24 0 
aatcacccaa gatgctgttt atctcgatgc 3 00 
aacaaaaaag ttgagtgaag aatccaagaa 3 60 
tgaacaaatt gattttgcca aagccgtggc 420 
atcggacccc agtgctacgg taccagaaga 4 80 
gtaccaagca gtggttaaag atctcaaaga 540 
aaaaagaatt gttgaaccag cacaagaatt 600 
gtcagtgaaa agagaccata aacaattgga 660 
atatgaactg aagaaagaaa gaactgttaa 72 0 
agaagtagaa attgctcaac aagagtacga 780 
gccagttttg tttcaaatgc aaagtgattt 840 
catgcagttg aatattttct acacattata 900 
ttttgatttg tctactgata ttgtcgaagc 960 
acaaaccgat gctattggaa tcactcattt 1020 
agccactaaa agaagacatg ctgctatgaa 1080 
tgcatctaca ggtactggtg gtgaattacc 1140 
atatggtgat agcaagtatc aaccaccatc 12 00 



95 
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ttctccagca acataccaat ctccagtagt agcagccact gctcaatctc cagctactta 1260 
tcaatcgcca gtggctactg gacaacctcc atcatattta ccacaaactc cagccagtgc 1320 
tccaccacca caagttggta gtggccttcc aacatgcacg gctttatacg attatactgc 1380 
acaagcccag ggtgacttga ctttccctgc aggagctgtt attgaaatta tacaaagaac 1440 
cgaagatgcc aacggatggt ggactggtaa atacaatggt caaaccggtg tgttccctgg ISOO 
taattatgtg caattatag 

1519 

<210> 79 
<211> 440 
<212> PRT 

<213> Candida albicans 
<400> 79 

Met Ser Phe Lys Gly Phe Lys Lys Gly Val Leu Arg Ala Pro Gin Thr 
1 5 10 15 

Met Arg Gin Lys Phe Asn Met Gly Glu He Thr Gin Asp Ala Val Tyr 
2° 25 30 

Leu Asp Ala Glu Arg Arg Phe Lys Glu He Glu Thr Glu Thr Lys Lys 



35 40 



45 



Leu Ser Glu Glu Ser Lys Lys Tyr Phe Asn Ala Val Asn Gly Met Leu 
^° 55 60 



Asp Glu Gin He Asp Phe Ala Lys Ala Val Ala Glu He Tyr Lys Pro 
" ^° 75 80 

He Ser Gly Arg Leu Ser Asp Pro Ser Ala Thr Val Pro Glu Asp 



85 90 



Asn 
95 



Pro Gin Gly He Glu Ala Ser Glu Ser Tyr Gin Ala Val Val Lys Asp 

105 

Leu Lys Asp Thr Leu Lys Pro Asp Leu Glu Leu He Glu Lys Arg He 
115 120 125 

Val Glu Pro Ala Gin Glu Leu Leu Lys He He Gin Ala He Arg Lys 
"0 135 

Met Ser Val Lys Arg Asp His Lys Gin Leu Asp Leu Asp Arg His Lys 



150 155 



160 



Arg Asn Phe Ser Lys Tyr Glu Ser Lys Lys Glu Arg Thr Val Lys Asp 
1S5 170 3^75 

Glu Glu Lys Met Phe Ser Ala Gin Ala Glu Val Glu He Ala Gin Gin 

185 190 



96 
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Glu Tyr Asp Tyr Tyr Asn Asp Leu Leu Lys Asn Glu Leu Pro Val Leu 
195 200 205 

Phe Gin Met Gin Ser Asp Phe He Lys Pro Leu Phe Val Ser Phe Tyr 

215 220 

Tyr Met Gin Leu Asn He Phe Tyr Thr Leu Tyr Thr Arg Met Glu Glu 

230 235 240 

Leu Lys He Pro Tyr Phe Asp Leu Ser Thr Asp He Val Glu Ala Tyr 
245 250 255 

Thr Ala Lys Lys Gly Asn He Glu Glu Gin Thr Asp Ala He Gly He 

265 270 

Thr His Phe Lys Val Gly His Ala Lys Ser Lys Leu Glu Ala Thr Lys 
275 280 285 

Arg Arg His Ala Ala Met Asn Ser Pro Pro Pro Thr Gly Ala Ser Ser 
230 295 300 

He Ala Ser Thr Gly Thr Gly Gly Glu Leu Pro Ala Tyr Ser Pro Glv 
305 310 

315 320 

Gly Tyr Asn Gin Pro Tyr Gly Asp Ser Lys Tyr Gin Pro Pro Ser Ser 
325 330 

Pro Ala Thr Tyr Gin Ser Pro Val Val Ala Ala Thr Ala Gin Ser Pro 
340 345 35Q 

Ala Thr Tyr Gin Ser Pro Val Ala Thr Gly Gin Pro Pro Ser Tyr Leu 
355 360 365 

Pro Gin Thr Pro Ala Ser Ala Pro Pro Pro Gin Val Gly Ser Gly Leu 
^■'O 375 330 

Pro Thr Cys Thr Ala Leu Tyr Asp Tyr Thr Ala Gin Ala Gin Gly Asp 

390 395 

400 

Leu Thr Phe Pro Ala Gly Ala Val He Glu He He Gin Arg Thr Glu 



405 



415 



Asp Ala Asn Gly Trp Trp Thr Gly Lys Tyr Asn Gly Gin Thr Gly Val 

425 430 

Phe Pro Gly Asn Tyr Val Gin Leu 
435 440 
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<210> 80 
<211> 861 
<212> DNA 

<213> Candida albicans 



<400> 80 

atgtctataa ttttcagaaa gagactagat 
tttggaaata tagatccaca agttacggag 
ggtcccgtca aatcaatcaa tatgccaaag 
ggatttgtcg aatttaaaaa ctcagcagat 
ataagacttt atggaaaagc attgaaattg 
acaaacaacc caaataatca aacaatagga 
aattacatag atgttggagc taaactattt 
tcctttttaa tggatacgtt tagtaagttt 
cgtgattcag agggacactc tttgggatac 
agtgatttat gcatacaaaa aatgaacaac 
agttatgcat tcaaggatct gagtgttgat 
gagcggaaat tggctgaaag tgccaaaaag 
gcaggtacga cgaagggaaa taaaaggaag 
gacaatgagt tagctccccc tttcaaaata 
ttgatatatt aagcttctct g 

<210> 81 
<211> 1641 
<212> DNA 

<213> Candida albicans 



tctgatagaa atatagacgc atcactatat 60 
ttgttaatgt atgagttgtt catccaattt 120 
gatcgtatat tgaaaacaca ccaggggtat 18 0 
gccaaatata ctatggaaat actacgagga 240 
aaacgaattg atgccaagtc tcagtcatca 300 
acatttgtac aatcagattt gatcaatcca 360 
atcaacaatc ttaatccatt ggtcgatgaa 420 
ggaaccctta taagaaaccc aataattaga 4 80 
ggatttctta cgtacgatga ctttgaaagt 540 
acgattttga tgaataacaa aattgctatc 600 
gggaagaaat cccggcatgg agatcaagtg 660 
aataatttgt tggtaacgaa aacttctaag 72 0 
aataaaccac ataaagtgac caaaccgtga 780 
agtagagtat caccatagtt tatgaaacaa 840 

861 



<400> 81 

atgtctcaag acaacgtctc atcaacatct 
gtcaaagatg aatttccaca agaagaacaa 
agtgcataca ttggtatcat cattatgtgt 
ggtttcgata ctggtaccat ttctggtttt 
ggtggtacta aagctgacgg tactctttac 
ggtttgttca acgctggtgg tgccattggt 
tatggtagaa gagttggtat catgactgct 
caaattgctt ctcaacatgc ttggtatcaa 
gccgttggta tgttatcagt tttatgtcct 
ttgagaggta ctttggtgtg ctgtttccaa 
tattgtacta cctatggtac taagagttac 
ggtttatgtt tcgcctgggc tttatgtttg 
ccacgttacc ttgtcggtaa agacagaatt 
aacaaggttt ctccagagga cccagcatta 
gttgaaagag aaagattggc cggtaaagca 
agaatctttg aaagagttat tgttggtgtc 
gataactatt tcttctacta cagtaccacc 
ttcgaaactt ctatcattat tggtgttatt 



acagctgagg ctgtaaataa tgaaatcaaa 60 
gctcatacta gtttagaaga taaaccagtg 12 0 
ttccttattg cctttggtgg ttttgttttc 180 
attaatatgt ctgacttttt agaaagattc 240 
ttttccaatg tcagaactgg tgtaatgatt 3 00 
gcattattct tgtctaaagt cggtgatatg 3 60 
atgattgtct atattgttgg tattattgtt 420 
gtcatgattg gtagaattat cactggtctt 480 
ttgttcattt ccgaggtttc tccaaaacat 540 
ttgatgatta ccttgggtat cttcttgggt 600 
tcagactcta gacaatggag aattccattg 660 
gttgctggta tggttagaat gccagaatct 720 
gaagatgcta aaatgtcact tgccaaaact 780 
taccgtgaac ttcaattaat ccaagctggt 840 
tcttggggta ctttattcaa tggtaaacca 900 
atgttacaag ccttacaaca attaactggt 960 
attttcaagt ccgttggtat gaatgattcc 1020 
aactttgcat ccacttttgt tggtatctac 1080 
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gctattgaaa gaatgggtag aagactctgt ttgttaactg gttccgttgc catgtcaatc 1140 
tgtttcttaa tctattcctt ggttggtact caacatcttt atattgacaa accaggtggt 1200 
gctagtagaa aaccagatgg tgatgccatg atctttatga ctccacttta tgtgatcttc 1260 
tctccttcta catgggctgg tggtgtctac tccattattt ctgaacttta tccattgaaa 1320 
gttagaagta aggctatggg tttagctaat gcttccaatt ggacctgggg tttcttaatt 1380 
tctttcttta cttcatttat tactgatgcc atccacttct actacggttt cgtctttatg 1440 
ggatgtttag ttttctccat tttctttgtc tactttatgg tttacgaaac taaaggtctt 1500 
accttggaag aaattgatga attgtactcc accaaagtcc ttccatggaa atcagctggt 1560 
tgggtgccac cttccgaaga agaaatggca acctctacgg gatatgctgg tgatgccaaa 1620 
ccagaagagg aacacgttta a 



1641 



<210> 82 
<211> 546 
<212> PRT 

<213> Candida albicans 
<400> 82 

Met ser Gin Asp Asn Val Ser Ser Thr Ser Thr Ala Glu Ala Val Asn 
1 5 10 15 

Asn Glu He Lys Val Lys Asp Glu Phe Pro Gin Glu Glu Gin Ala His 
20 25 30 

Thr Ser Leu Glu Asp Lys Pro Val Ser Ala Tyr He Gly He He He 
3S 40 45 

Met Cys Phe Leu He Ala Phe Gly Gly Phe Val Phe Gly Phe Asp Thr 
SO 55 60 

Gly Thr He Ser Gly Phe He Asn Met Ser Asp Phe Leu Glu Arg Phe 



55 70 75 



80 



Gly Gly Thr Lys Ala Asp Gly Thr Leu Tyr Phe Ser Asn Val Arg Thr 
85 90 

Gly val Met He Gly Leu Phe Asn Ala Gly Gly Ala He Gly Ala Leu 

105 110 

Phe Leu Ser Lys Val Gly Asp Met Tyr Gly Arg Arg Val Gly He Met 
115 120 125 

Thr Ala Met He Val Tyr He Val Gly He He Val Gin He Ala Ser 
130 135 140 



Gin His Ala Trp Tyr Gin Val Met He Gly Arg He He Thr Gly Leu 

150 155 160 

Ala Val Gly Met Leu Ser Val Leu Cys Pro Leu Phe He Ser Glu Val 
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165 170 



175 



ser Pro Lys His Leu Arg Gly Thr Leu Val Cys Cys Phe Gin Leu Met 

185 190 

lie Thr Leu Gly He Phe Leu Gly Tyr Cys Thr Thr Tyr Gly Thr Lys 

200 205 

Ser Tyr Ser Asp Ser Arg Gin Trp Arg He Pro Leu Gly Leu Cys Phe 

215 220 

Ala Trp Ala Leu Cys Leu Val Ala Gly Met Val Arg Met Pro Glu Ser 
"5 230 235 240 

Pro Arg Tyr Leu Val Gly Lys Asp Arg He Glu Asp Ala Lys Met Ser 
245 250 255 

Leu Ala Lys Thr Asn Lys Val Ser Pro Glu Asp Pro Ala Leu Tyr Arg 
260 265 270 

Glu Leu Gin Leu He Gin Ala Gly Val Glu Arg Glu Arg Leu Ala Gly 
275 280 285 

Lys Ala Ser Trp Gly Thr Leu Phe Asn Gly Lys Pro Arg He Phe Glu 
290 295 300 

Arg Val He Val Gly Val Met Leu Gin Ala Leu Gin Gin Leu Thr Gly 

310 315 320 

Asp Asn Tyr Phe Phe Tyr Tyr Ser Thr Thr He Phe Lys Ser Val Gly 
325 330 335 

Met Asn Asp Ser Phe Glu Thr Ser He He He Gly Val He Asn Phe 
340 345 

Ala Ser Thr Phe Val Gly He Tyr Ala He Glu Arg Met Gly Arg Arg 
355 360 3S5 

Leu Cys Leu Leu Thr Gly Ser Val Ala Met Ser He Cys Phe Leu He 
370 375 

Tyr Ser Leu Val Gly Thr Gin His Leu Tyr He Asp Lys Pro Gly Gly 

390 395 400 

Ala Ser Arg Lys Pro Asp Gly Asp Ala Met He Phe Met Thr Pro Leu 
405 410 415 

Tyr Val He Phe Ser Pro Ser Thr Trp Ala Gly Gly Val Tyr Ser He 



100 
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420 

lie Ser Glu Leu 
435 

Ala Asn Ala Ser 
450 

Ser Phe lie Thr 
465 

Gly Cys Leu Val 

Thr Lys Gly Leu 
500 

Val Leu Pro Trp 
515 

Met Ala Thr Ser 
530 



Tyr Pro Leu Lys 
440 

Asn Trp Thr Trp 
455 

Asp Ala lie His 
470 

Phe Ser lie Phe 
485 

Thr Leu Glu Glu 



Lys Ser Ala Gly 
520 

Thr Gly Tyr Ala 
535 



425 

Val Arg Ser Lys 

Gly Phe Leu lie 
460 

Phe Tyr Tyr Gly 
475 

Phe Val Tyr Phe 
490 

lie Asp Glu Leu 
505 

Trp Val Pro Pro 

Gly Asp Ala Lys 
540 



430 

Ala Met Gly Leu 
445 

Ser Phe Phe Thr 

Phe Val Phe Met 
480 

Met Val Tyr Glu 
495 

Tyr Ser Thr Lys 
510 

Ser Glu Glu Glu 
525 

Pro Glu Glu Glu 



His Val 
545 



<210> 83 
<211> 1014 
<212> DNA 

<213> Candida albicans 



<400> 83 

aatgctccag tgtcaggtac tattactgaa 
gttggccaag aaatcattaa gatggaagaa 
tctgaagctc cagctaagaa agaagaagcc 
gctgccgcac caaagaagga agaaactaag 
gctccaaaga aagaagaatc taagaagtcc 
accaatttct ccagaaacga agagagagtt 
gaacgtctta aggaatcaca aaacactgct 
atgtctaact tgatggattt cagaaagaaa 
atcaagttag gattcatggg tgctttctcc 
ccagctgtca atgctgcaat tgaaaacaat 
atttcaattg ctgttgccac tccaaaaggt 
tccttatcta ttttgggtat tgaaaaggaa 
ggtaaattga ctttggaaga tatgaccggt 
tttggatcat tatacggtac cccaattatc 
cacggtgtta aagaaagacc agttactgtt 



tttttagttg atgttgatgc cactgttgaa 60 
ggcgacgccc cagccggcgg tgcatctgca 120 
cctgaaaagg ctaaagaaga atctgctcaa 180 
aaagaggaac caaagaagga atcaaaacca 240 
acccaatcta caactagtgc tccaactttc 3 00 
aagatgaaca gaatgagatt gagaattgct 360 
gcttccttga ccactttcaa cgaagttgat 42 0 
tacaaggacg aatttattga aaagaccggt 480 
aaagcttctg ccttggctct taaggaaatc 540 
gacactttgg tctttaaaga ttatgccgac 600 
ttggtgaccc ctgttgtcag aaacgccgaa 660 
atctctaatt tgggtaagaa agccagagat 720 
ggtactttca ctatttctaa tggtggtgtt 780 
aatatgcctc aaactgccgt attaggttta 840 
aacggacaaa tcgtttctag accaatgatg 900 
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tacttagcat tgacttacga ccacagagta gttgacggtc gtgaagctgt tattttctta 960 
agaaccatca aggaattgat tgaagatcca agaaagatgt tgttgttaga ataa 1014 

<210> 84 
<211> 337 
<212> PRT 

<213> Candida albicans 
<400> 84 

Asn Ala Pro Val Ser Gly Thr He Thr Glu Phe Leu Val Asp Val Asp 



10 



15 



Ala Thr Val Glu Val Gly Gin Glu He He Lys Met Glu Glu Gly Asp 
20 25 30 

Ala Pro Ala Gly Gly Ala Ser Ala Ser Glu Ala Pro Ala Lys Lys Glu 



35 40 



45 



Glu Ala Pro Glu Lys Ala Lys Glu Glu Ser Ala Gin Ala Ala Ala Pro 
5° 55 60 



Lys Lys Glu Glu Thr Lys Lys Glu Glu Pro Lys Lys Glu Ser Lys 



S5 70 75 



Pro 
80 



Ala Pro Lys Lys Glu Glu Ser Lys Lys Ser Thr Gin Ser Thr Thr Ser 



85 



90 



95 



Ala Pro Thr Phe Thr Asn Phe Ser Arg Asn Glu Glu Arg Val Lys Met 
10° 105 110 

Asn Arg Met Arg Leu Arg He Ala Glu Arg Leu Lys Glu Ser Gin Asn 
lis 120 125 

Thr Ala Ala Ser Leu Thr Thr Phe Asn Glu Val Asp Met Ser Asn Leu 
130 135 

Met Asp Phe Arg Lys Lys Tyr Lys Asp Glu Phe He Glu Lys Thr Glv 
145 150 

" 155 160 



Leu Ala 



He Lys Leu Gly Phe Met Gly Ala Phe Ser Lys Ala Ser Ala 

165 170 3^75 

Leu Lys Glu He Pro Ala Val Asn Ala Ala He Glu Asn Asn Asp Thr 
180 185 190 

Leu Val Phe Lys Asp Tyr Ala Asp He Ser He Ala Val Ala Thr Pro 
195 200 205 
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Lys Gly Leu Val Thr Pro Val Val Arg Asn Ala Glu Ser Leu Ser II. 

215 

Leu Gly He Glu Lys Glu He Ser Asn Leu Gly Lys Lys Ala Arg 
225 230 



Asp 

235 240 

Gly Lys Leu Thr Leu Glu Asp Met Thr Gly Gly Thr Phe Thr He Ser 
245 250 255 

Asn Gly Gly Val Phe Gly Ser Leu Tyr Gly Thr Pro He He Asn Met 
260 265 270 

Pro Gin Thr Ala Val Leu Gly Leu His Gly Val Lys Glu Arg Pro Val 



275 



280 



285 



Thr val Asn Gly Gin He Val Ser Arg Pro Met Met Tyr Leu Ala Leu 
290 295 

Thr Tyr Asp His Arg Val Val Asp Gly Arg Glu Ala Val He Phe Leu 



305 



310 



315 



320 

Arg Thr He Lys Glu Leu He Glu Asp Pro Arg Lys Met Leu Leu Leu 

335 



325 330 



Glu 



<210> 85 
<211> 1806 
<212> DNA 

<213> Candida albicans 



<400> 85 

attccataat gtttactaga tcattgatta 
cattggtcaa caactctact agtttggttt 
caactcctcc taaggttgcc aaatcaaaat 
ctttttacac tgctgtgata tcggttattg 
acgaagagtc tcaacctgtt gatcaagtga 
aaaagaaaac tttagttatt ttgggttctg 
tggataccac cttgtataat gttgttattg 
cattgttacc atctgttcct accggtactg 
gatcagtcac cagaagatgc cctggtcaag 
tcaaccctaa aactaatgag ttgacactta 
ctggtaaaga tacttcctct tctaaatcaa 
tcactaccac cttgaattat gactatttag 
tcggtattcc tggagtcgct gagaattcaa 
ctattagaag aaaattgatg gatgttattg 



aaggtggtgg cagacttgct actaccagat 60 
taaaaaatca atttaagaaa tattcaacat 120 
cttcgacaat tggtaaaata ttcagataca 180 
gttctgccgg tttgatcggt tacaaaattt 240 
aacaaacacc attgtttcct aatggtgaaa 300 
gttggggtgc tatttcatta ttgaaaaact 360 
tctccccaag aaactatttc cttttcaccc 42 0 
ttgaattgag atctattatt gaacctgtca 480 
ttatttacct tgaagcagaa gctacaaata 54 0 
aacaaagtac tactgtcgtt tctggtcatt 600 
ctgttgccga atacactggg gttgaagaaa 660 
ttgttggtgt tggtgctcaa ccatctactt 720 
cctttttgaa agaagtcagt gatgcttctg 780 
aagctgccaa tattttacct aaagatgacc 840 
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cagaaagaaa gagattattg tccattgttg tttgtggagg tggaccaacg ggtgttgaag 900 
ctgctggtga aatccaagat tatattgacc aagatttgaa gaaatgggtt cctgaagttg SSO 
ZllT I 9--9t:ctcc ttggtggaag ctttaccaaa cgttttgaac acatttaaca 1020 
agaaattgat tgactatacc aaagaagttt tcaaagacac taatatcaat ttgatgacta 1080 
ataccatgat caaaaaagtc aatgataaaa gtttgattgc aaaccataaa aaccctgacg 1140 
gatctactga gtctattgaa attccatatg gtcttttaat ttgggctact ggtaatgcac 1200 

llZZll ZT'^'^' "^^^^^"^ ^^^^-^^-^ ~ Ileo 
gtttattggt tgatgaaaga ttgaaagttg atggtactga taacattttt gccttgggtg 1320 

attgtacttt taccaaatac ccaccaactg cacaagttgc cttccaagaa ggtga!!Lt 1380 
tagccaatta ttttgacaaa ttgcatgcgg ttgaatcttt gaaatacacc !ttgctaacc 1440 
lllT^Zttl 9aaaaattgt caagaaaatt agctagatta gaaaagaatt 1500 

tacctcattt catttacaac taccaagggt ctttggctta cattgggtct gaaaaggctg 1560 
ttgctgattt ggtctggggt gattggtcaa atataagttc cggaggtaat ttgacctttt 1620 
tattctggag atcagcttat atttacatgt gtttatcagt caagaaccaa gtgctagttg 1680 
!r'"""^"'= tatttctttg gtagagattg ttctaaggaa tagataccct 1740 
gagtttaccc ttactttttt ttgtgattta atttgattag aaaattcatt atttattcat 1800 
agccgt 

1806 

<210> 86 
<211> 574 
<212> PRT 

<213> Candida albicans 



<400> 86 

Met Phe Thr Arg Ser Leu He Lys Gly Gly Gly Arg Leu Ala Thr 



Thr 



10 15 



Arg ser Leu Val Asn Asn Ser Thr Ser Leu Val Leu Lys Asn Gin Phe 
20 25 30 

Lys Lys Tyr Ser Thr Ser Thr Pro Pro Lys Val Ala Lys Ser Lys Ser 
35 40 45 

Ser Thr He Gly Lys He Phe Arg Tyr Thr Phe Tyr Thr Ala Val He 
^° 55 60 

ser val He Gly Ser Ala Gly Leu He Gly Tyr Lys He Tyr Glu Glu 

70 7= 

"5 80 

Ser Gin Pro Val Asp Gin Val Lys Gin Thr Pro Leu Phe Pro Asn Gly 
85 90 



95 



Glu Lys Lys Lys Thr Leu Val He Leu Gly Ser Gly Trp Gly Ala 

105 



He 



Ser Leu Leu Lys Asn Leu Asp Thr Thr 



Leu Tyr Asn Val Val He Val 



115 120 125 
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Ser Pro Axg Asn Tyr Phe Leu Phe Thr Pro Leu Leu Pro Ser Val Pro 
130 135 

Thr Gly Thr Val Glu Leu Arg Ser He He Glu Pro Val Arg Ser Val 



145 155 



160 



Thr Arg Arg Cys Pro Gly Gin Val He Tyr Leu Glu Ala Glu Ala Thr 
165 170 175 



Asn lie Asn Pro Lys Thr Asn Glu Leu Thr 



Leu Lys Gin Ser Thr Thr 



180 185 190 

val Val Ser Gly His Ser Gly Lys Asp Thr Ser Ser Ser Lys Ser Thr 
1^5 200 205 

Val Ala Glu Tyr Thr Gly Val Glu Glu He Thr Thr Thr Leu Asn Tyr 

215 220 

Asp Tyr Leu Val Val Gly Val Gly Ala Gin Pro Ser Thr Phe Gly He 

230 235 240 

Pro Gly Val Ala Glu Asn Ser Thr Phe Leu Lys Glu Val Ser Asp Ala 
2*5 250 255 

Ser Ala He Arg Arg Lys Leu Met Asp Val He Glu Ala Ala Asn He 

265 270 

Leu Pro Lys Asp Asp Pro Glu Arg Lys Arg Leu Leu Ser He Val Val 
275 280 285 

Cys Gly Gly Gly Pro Thr Gly Val Glu Ala Ala Gly Glu He Gin Asp 
290 295 300 

Tyr He Asp Gin Asp Leu Lys Lys Trp Val Pro Glu Val Ala Asp Glu 

310 315 320 

Leu Lys val Ser Leu Val Glu Ala Leu Pro Asn Val Leu Asn Thr Phe 
325 330 335 

Asn Lys Lys Leu He Asp Tyr Thr Lys Glu Val Phe Lys Asp Thr Asn 
340 345 350 

He Asn Leu Met Thr Asn Thr Met He Lys Lys Val Asn Asp Lys Ser 
355 360 365 

Leu He Ala Asn His Lys Asn Pro Asp Gly Ser Thr Glu Ser He Glu 
3''° 375 380 
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He Pro Tyr Gly Leu Leu He Trp Ala Thr Gly Asn Ala Pro Arg Asp 
385 390 



400 



Phe Thr Arg Asp Leu He Ala Lys Val Asp Glu Gin Lys Asn Ala Arg 
^OS 410 415 

Arg Gly Leu Leu Val Asp Glu Arg Leu Lys Val Asp Gly Thr Asp Asn 
"° 425 430 

He Phe Ala Leu Gly Asp Cys Thr Phe Thr Lys Tyr Pro Pro Thr Ala 



435 440 



445 



Gin val Ala Phe Gin Glu Gly Glu Tyr Leu Ala Asn Tyr Phe Asp Lys 

455 

Leu His Ala Val Glu Ser Leu Lys Tyr Thr He Ala Asn Pro Thr Pro 



470 475 



480 



Lys Asp Asn Val Glu Lys Leu Ser Arg Lys Leu Ala Arg Leu Glu Lys 



485 490 



495 



Asn Leu Pro His Phe He Tyr Asn Tyr Gin Gly Ser Leu Ala Tyr II. 



500 



505 



510 



Gly ser Glu Lys Ala Val Ala Asp Leu Val Trp Gly Asp Trp Ser Asn 
515 520 525 

He Ser Ser Gly Gly Asn Leu Thr Phe Leu Phe Trp Arg Ser Ala Tyr 
"° 535 540 

He Tyr Met Cys Leu Ser Val Lys Asn Gin Val Leu Val Val Leu Asp 

Trp Ala Lys Val Tyr Phe Phe Gly Arg Asp Cys Ser Lys Glu 
565 570 



<210> 87 
<2H> 1137 
<212> DNA 

<213> Candida albicans 
<400> 87 

atgaacctca aagatattac cgatccgtcg 
gcagagctag atattttaaa gaggtgctat 
aggacacaat gtgatcacac gtactgttca 
aatagatgtc cgctttgtaa aacagaggtt 
ttagaagaga tcgtcgttag ttatgcctcc 



gattttaaaa ccacaaaatt gcctgcatta 60 
atatgcaaag atctattgaa tgcacccgtg 120 
caatgtatac gagaattttt acttcgagat 180 
tttgaaagtg gtctaaaacg tgatccattg 240 
cttaggcctc atttattacg attattggag 300 
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attgaaaagg tggaatcgaa gcaagaggta gatcgtgaga aatcagccaa tgagtcagcg 360 
ctgaatggta atagaaatgt aaacaacgat gttgacgaaa ctgcgcgcgt taaagatcaa 420 
ctgaatgcag atgaactagg tgaagaaaaa gggcaagctc aacatgggga acaagtaaac 480 
gagcagacta ctgaagttat tctgttgcta tctgatgatg aagagaatgg ttctgatagc 54 0 
ctagtaaaat gtcctatttg ttttgagaga atggaattag atgtactaca gggaaagcat 600 
attgacgact gtctaagtgg aaagagcacg aagaggacgc ctacagacat tttatcccca 660 
aaagccaaac gaccgaagca aatcacctcc tttttcaaac caacaataga tactaaaacg 720 
ccttcgccac ctacaagtaa ggcgtcaaca actccaacag caactccgac aactacattg 780 
ttgaaagcaa acgtcgcatc tccatcccca gtggcgcaaa gtacagttca caagggcaag 840 
ccattaccta aactcgattt cagcagcttg agtactcaaa aaattaaagc caagttgagt 900 
gatttgaaac tacccacaac aggtagtagg aatgaaatgg aagccagata cttgcattac 960 
tacgtgattt ataatgccaa ccttgattcc aatcatcctg taaaggaatc tattttgcga 1020 
caacagttga aacaatggga aatggtgcaa catcaaccgt cgtttggtga tgcagagtgg 1080 
aaaggagctg aaactgggaa ttggaaagaa ctcattgcaa gagcacggag taactaa 1137 

<210> 88 
<211> 378 
<212> PRT 

<213> Candida albicans 
<400> 88 

Met Asn Leu Lys Asp lie Thr Asp Pro Ser Asp Phe Lys Thr Thr Lys 
15 10 15 

Leu Pro Ala Leu Ala Glu Leu Asp lie Leu Lys Arg Cys Tyr lie Cys 
20 25 30 

Lys Asp Leu Leu Asn Ala Pro Val Arg Thr Gin Cys Asp His Thr Tyr 
35 40 45 

Cys Ser Gin Cys lie Arg Glu Phe Leu Leu Arg Asp Asn Arg Cys Pro 
50 55 60 

Leu Cys Lys Thr Glu Val Phe Glu Ser Gly Leu Lys Arg Asp Pro Leu 
" 70 75 80 

Leu Glu Glu He Val Val Ser Tyr Ala Ser Leu Arg Pro His Leu Leu 
85 90 95 

Arg Leu Leu Glu He Glu Lys Val Glu Ser Lys Gin Glu Val Asp Arg 
100 105 110 

Glu Lys ser Ala Asn Glu Ser Ala Ser Asn Gly Asn Arg Asn Val Asn 
115 120 125 

Asn Asp Val Asp Glu Thr Ala Arg Val Lys Asp Gin Ser Asn Ala Asp 
130 135 
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Glu Leu Gly Glu Glu Lys Gly Gin Ala Gin His Gly Glu Gin Val Asn 
"5 150 155 160 

Glu Gin Thr Thr Glu Val He Ser Leu Leu Ser Asp Asp Glu Glu Asn 
165 170 175 

Gly Ser Asp Ser Leu Val Lys Cys Pro He Cys Phe Glu Arg Met Glu 
180 185 190 

Leu Asp Val Leu Gin Gly Lys His He Asp Asp Cys Leu Ser Gly Lys 
195 200 205 

Ser Thr Lys Arg Thr Pro Thr Asp He Leu Ser Pro Lys Ala Lys Arg 
210 215 220 

Pro Lys Gin He Thr Ser Phe Phe Lys Pro Thr He Asp Thr Lys Thr 
225 230 235 240 

Pro Ser Pro Pro Thr Ser Lys Ala Ser Thr Thr Pro Thr Ala Thr Pro 
245 250 255 

Thr Thr Thr Leu Leu Lys Ala Asn Val Ala Ser Pro Ser Pro Val Ala 
260 265 270 

Gin Ser Thr Val His Lys Gly Lys Pro Leu Pro Lys Leu Asp Phe Ser 
275 280 285 

Ser Leu Ser Thr Gin Lys He Lys Ala Lys Leu Ser Asp Leu Lys Leu 
290 295 300 

Pro Thr Thr Gly Ser Arg Asn Glu Met Glu Ala Arg Tyr Leu His Tyr 
305 310 315 320 

Tyr Val He Tyr Ash Ala Asn Leu Asp Ser Asn His Pro Val Lys Glu 
325 330 335 

Ser He Leu Arg Gin Gin Leu Lys Gin Trp Glu Met Val Gin His Gin 
340 345 350 

Pro Ser Phe Gly Asp Ala Glu Trp Lys Gly Ala Glu Thr Gly Asn Trp 
355 360 365 

Lys Glu Leu He Ala Arg Ala Arg Ser Asn 
370 375 



<210> 89 
<211> 764 
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<212> DNA 

<213> Candida albicans 
<400> 89 

gtaattgtta tattttacca aggtaacagg ggacctcatt atcattagtt gtcaattcaa 60. 
ttactccaga aacaagaaac acaagacttg tttggtgttg ctattaaaag ataatatata 120 
atcaggataa aagaattttt ttggttaaag aaaattacag ggacggtaaa tcattcttct 180 
tccctataaa ccaaaaatct tatatgtccc aagttaactt attagaattc caagattatt 240 
tactttacag tgaatcatta aacattttaa ttgaaagcga gtttagctca atgtcttcag 300 
acacaactgc ttttcaggca ccaccaacaa aagcaccaga agcctccatg gatctgggta 360 
caattcccaa aagatctcca gcaagattgt ttcaaaggtg gatatcatca tcatcatcaa 420 
aagataagcc agtatatgca gaaaaagccc ttctcaagaa gcaaaacata gcaccggaac 480 
caataaaaat aactaaacaa caagtaccag ctaaacaaat aggtacatct gaaccatcgt 54 0 
cgcctctaag tgtggcttcg agtcatgata attcatgttc cgattcaagt gcagcttcta 600 
tattttctga ttctaaaaat aacaatagta tgcaaatgtt actcacagat gatatagagg 660 
acatattaga ggacatagac gatgctgaga tatacgatgc tgagaaggtt accataacat 720 
atataagttc taaatcatgc taatacacat tattaattat ttga 754 

<210> 90 
<211> 179 
<212> PRT 

<213> Candida albicans 
<400> 90 

Met Ser Gin Val Asn Leu Leu Glu Phe Gin Asp Tyr Leu Leu Tyr Ser 
^5 10 15 

Glu Ser Leu Asn He Leu He Glu Ser Glu Phe Ser Ser Met Ser Ser 
20 25 30 

Asp Thr Thr Ala Phe Gin Ala Pro Pro Thr Lys Ala Pro Glu Ala Ser 
35 40 45 

Met Asp Ser Gly Thr He Pro Lys Arg Ser Pro Ala Arg Leu Phe Gin 
50 55 60 

Arg Trp He Ser Ser Ser Ser Ser Lys Asp Lys Pro Val Tyr Ala Glu 
^5 70 75 80 

Lys Ala Leu Leu Lys Lys Gin Asn He Ala Pro Glu Pro He Lys He 
85 90 95 

Thr Lys Gin Gin Val Pro Ala Lys Gin He Gly Thr Ser Glu Pro Ser 
100 105 110 

Ser Pro Leu Ser Val Ala Ser Ser His Asp Asn Ser Cys Ser Asp Ser 
115 120 125 
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Ser Ala Ala Ser lie 
130 

Met Leu Leu Thr Asp 
145 

Ala Glu lie Tyr Asp 
165 

Lys Ser Cys 



Phe Ser Asp Ser Lys Asn 
135 

Asp lie Glu Asp lie Leu 
150 155 

Ala Glu Lys Val Thr lie 
170 



Asn Asn Ser Met Gin 
140 

Glu Asp lie Asp Asp 
160 

Thr Tyr lie Ser Ser 
175 



<210> 91 
<211> 2154 
<212> DNA 

<213> Candida albicans 
<400> 91 

atgtctatta cagttacatt tccgaaatcc 
ggaattgagt tggagtttag tcaacaaggc 
ttggcagttc ctgtgtttag cgttgacaac 
aagtactggg gctacccttc atcgtatcaa 
attgaaaagt cgcaaatctt aaagaccgat 
gatttgattg aagaagcaga tacaaagatt 
tattcaagaa tagaaaataa gaaggttttt 
gtgtcgaaag ccccaacaca agagaaacca 
gataatctag atgatgatga ggaggacgaa 
aatagtgggg aattgtctaa aggatacaag 
aatgacgata gggttactat tggacaagtg 
ccattaaccc attcactttt caatagtatc 
aattttggag tttcaggtta ccgatttctt 
gaattggtgt tgaatgccaa caactacaat 
aagccgaaaa agagtttccg taaacccatt 
gatccgaact ccatagattt aagcgagtca 
tttagtatcc accatctttg caaagtccct 
ctcccgctgt cgttcaacac aaagaatctt 
aatgataatg tcaagataaa gtcaaaaagt 
gataattacc atcacacaaa gtatttctac 
aattacaagg atggtgcatt gatgaacaaa 
aagccgcgcc acaagagaaa ggtgtcgaac 
ttagtccacg aaaagtttga caagaacttt 
tataccgagg actattccaa tcttgaaatt 
ttgaatacgt atcgtggtgt tgcccaagag 
attgatttcg aacaattgaa ggctttgcaa 
ttggatgctg ctagacacca acagtgggcg 
cgtttagtat ttgaagatga acggaacgag 
agaaagaagg atttgtacga gaaattgcgt 



ccatctacga aaaaacgtgc accggcattt 60 
agtagcgatg gtgctataga gaaagcggca 12 0 
caagactttg tattgataag agaccttgcc 180 
ttgattgtca agttggtcaa atgtgctaac 24 0 
aaggatttga ataaagagtt gtttgagttg 300 
gatctttttt atatttcgtt acccttggtc 360 
tatgttctgc gtgaaccaga acagccaaag 42 0 
gcaagtgtgg ttgctgctga agaagatgac 480 
gtggatgaag acatggatga agataatgat 54 0 
cacatgcaca aggaccatcc aaagtatata 600 
tttcatcaat acggacttga cccttcgaca 660 
aactcaatgt cgaagctaaa ctattacaag 720 
cccaacagca agttatctta tgcagaacga 780 
gatatgcaca ttaacgaaaa gacagaatcc 84 0 
ggaaagtcaa agaaacataa cttgcagatt 900 
gtgattccgg gacaagggtt tatacctgac 960 
aattattatg tgacatcaaa ccaccaaagt 1020 
aatgcaactt cgaactcttc gtatttgttt 1080 
attcagaagt tggtgttcaa cagcgatacc 1140 
accaaaacct accgtggtcc agggtcgggg 1200 
atcaacaaga tacatctttc cagtaataaa 1260 
aataacaggt acaacaagag tttaaagggg 132 0 
gttgagtact tgctttctga gcaacgcaag 1380 
ttacacaata gcttacagtt taatgttctt 1440 
acatggaata actactacaa gtttaaattg 1500 
atggaggcaa atgagcttga ggagagaaaa 1560 
gaagaagaga agcttcgcca agaaagattg 162 0 
tttgagcaat tgcaaagcga gtttggtcag 1680 
cgtcgtcagc tagaggcatc tttgagtgat 1740 
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agttttgaag ctgatagcga aaatgacgat gaatctgagc tcgcccaaat tcaacaagac 1800 
tttgaatcaa gcgccaacgc actcaagaca aagtttgaag cgaaaagaaa ggacctcata 1860 
aacccagcac cacctccaca gccaattgag acaccacagt tggatcttaa caacaagttt 1920 
agcttaccaa cagtgtatcc agagattatt cgaaacttgc cattagagtt gcgagggatt 1980 
gtccaagaaa gcaaggagga gcttccgcct atcaaaaagc ccatactcta tgtaactaca 2040 
taccctgaac gtccaaatcc agagtatctt acacgaatcg agattatcaa attgccaaat 2100 
gccaattcgg ttggatggga taactttaaa aaatataaag atagtgatgt atag 2154 

<210> 92 
<211> 717 
<212> PRT 

<213> Candida albicans 
<400> 92 

Met Ser lie Thr Val Thr Phe Pro Lys Ser Pro Ser Thr Lys Lys Arg 
15 10 15 

Ala Pro Ala Phe Gly lie Glu Leu Glu Phe Ser Gin Gin Gly Ser Ser 
20 25 30 

Asp Gly Ala He Glu Lys Ala Ala Leu Ala Val Pro Val Phe Ser Val 
35 40 45 

Asp Asn Gin Asp Phe Val Leu He Arg Asp Leu Ala Lys Tyr Trp Gly 
50 55 60 

Tyr Pro Ser Ser Tyr Gin Leu He Val Lys Leu Val Lys Cys Ala Asn 
^5 70 75 80 

He Glu Lys Ser Gin He Leu Lys Thr Asp Lys Asp Leu Asn Lys Glu 
85 90 95 

Leu Phe Glu Leu Asp Leu He Glu Glu Ala Asp Thr Lys He Asp Leu 
100 105 110 

Phe Tyr He Ser Leu Pro Leu Val Tyr Ser Arg He Glu Asn Lys Lys 
115 120 125 

Val Phe Tyr Val Ser Arg Glu Pro Glu Gin Pro Lys Val Ser Lys Ala 
130 135 140 

Pro Thr Gin Glu Lys Pro Ala Ser Val Val Ala Ala Glu Glu Asp Asp 
145 150 155 160 

Asp Asn Leu Asp Asp Asp Glu Glu Asp Glu Val Asp Glu Asp Met Asp 
165 170 175 

Glu Asp Asn Asp Asn Ser Gly Glu Leu Ser Lys Gly Tyr Lys His Met 
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180 185 



190 



His Lys Asp His Pro Lys Tyr lie Asn Asp Asp Arg Val Thr He Gly 
195 200 205 

Gin Val Phe His Gin Tyr Gly Leu Asp Pro Ser Thr Pro Leu Thr His 

215 220 

Ser Leu Phe Asn Ser He Asn Ser Met Ser Lys Leu Asn Tyr Tyr Lys 

230 235 240 

Asn Phe Gly Val Ser Gly Tyr Arg Phe Leu Pro Asn Ser Lys Leu Ser 

250 255 

Tyr Ala Glu Arg Glu Leu Val Leu Asn Ala Asn Asn Tyr Asn Asp Met 
260 265 270 

His He Asn Glu Lys Thr Glu Ser Lys Pro Lys Lys Ser Phe Arg Lys 
275 280 285 

Pro He Gly Lys Ser Lys Lys His Asn Leu Gin He Asp Pro Asn Ser 
290 295 300 

He Asp Leu Ser Glu Ser Val He Pro Gly Gin Gly Phe He Pro Asp 

310 

Phe ser He His His Leu Cys Lys Val Pro Asn Tyr Tyr Val Thr Ser 
325 330 335 

Asn His Gin Ser Leu Pro Ser Ser Phe Asn Thr Lys Asn Leu Asn Ala 
340 345 

Thr ser Asn Ser Ser Tyr Leu Phe Asn Asp Asn Val Lys He Lys Ser 
355 360 365 

Lys Ser He Gin Lys Leu Val Phe Asn Ser Asp Thr Asp Asn Tyr His 
370 375 380 

His Thr Lys Tyr Phe Tyr Thr Lys Thr Tyr Arg Gly Pro Gly Ser Gly 

390 395 400 

Asn Tyr Lys Asp Gly Ala Leu Met Asn Lys He Asn Lys He His Leu 
405 410 415 

ser ser Asn Lys Lys Pro Arg His Lys Arg Lys Val Ser Asn Asn Asn 
420 425 430 

Arg Tyr Asn Lys Ser Leu Lys Gly Leu Val His Glu Lys Phe Asp Lys 
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435 440 



445 



Asn Phe Val Glu Tyr Leu Leu Ser Glu Gin Arg Lys Tyr Thr Glu Asp 
"° 455 460 



Tyr Ser Asn Leu Glu He Leu His Asn Ser Leu Gin Phe Asn Val 
465 470 475 



Leu 
480 



Leu Asn Thr Tyr Arg Gly Val Ala Gin Glu Thr Trp Asn Asn Tyr Tyr 
485 490 495 

Lys Phe Lys Leu He Asp Phe Glu Gin Leu Lys Ala Leu Gin Met Glu 

505 510 

Ala Asn Glu Leu Glu Glu Arg Lys Leu Asp Ala Ala Arg His Gin Gin 
515 520 525 

Trp Ala Glu Glu Glu Lys Leu Arg Gin Glu Arg Leu Arg Leu Val Phe 
530 535 540 

Glu Asp Glu Arg Asn Glu Phe Glu Gin Leu Gin Ser Glu Phe Gly Gin 

550 555 

Arg Lys Lys Asp Leu Tyr Glu Lys Leu Arg Arg Arg Gin Leu Glu Ala 
5€5 570 

Ser Leu Ser Asp Ser Phe Glu Ala Asp Ser Glu Asn Asp Asp Glu Ser 
530 585 590 

Glu Leu Ala Gin He Gin Gin Asp Phe Glu Ser Ser Ala Asn Ala Leu 

600 605 

Lys Thr Lys Phe Glu Ala Lys Arg Lys Asp Leu lie Asn Pro Ala Pro 
«10 615 620 



Pro Pro Gin Pro He Glu Thr Pro Gin Leu 



Asp Leu Asn Asn Lys Phe 



630 635 640 

Ser Leu Pro Thr Val Tyr Pro Glu He He Arg Asn Leu Pro Leu Glu 
"5 650 655 

Leu Arg Gly He Val Gin Glu Ser Lys Glu Glu Leu Pro Pro He Lys 
660 665 670 

Lys Pro He Leu Tyr Val Thr Thr Tyr Pro Glu Arg Pro Asn Pro Glu 
675 680 685 



Tyr Leu Thr Arg He Glu He He Lys Leu Pro Asn Ala 



Asn Ser Val 
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690 



700 



Gly Trp Asp Asn Phe Lys Lys Tyr Lys Asp Ser Asp Val 
705 710 715 



<210> 93 
<211> 411 
<212> DNA 

<213> Candida albicans 
<400> 93 

atgaatagat tcttattcaa ctgtttatta ttcattggtt tacttttaat atacaaatat 60 
ttattcatgt ctgctgatgg taagaaagaa gatattcttg aaactggtga gaaaattgat 120 
ggggaattac aagttaaatt aggagataaa ttctttccca tttcaagatt tgctaaacct 180 
catgctgttg ttcaccctgc tgatcaccat tcgaaagttg atgccaacaa gttccccgat 240 
gttgaaccag aacaaaaaca aaaagaggat ttaaaagagt ttaaccaaca agtcttaaag 300 
cctgacatta ataaaccaaa ggttgatcct aattcatttc cagatattga accagaggct 360 
aaagaaagag aagccaaatt aaaagctgaa agacttaaaa agagccaata a 411 

<210> 94 
<211> 136 
<212> PRT 

<213> Candida albicans 
<400> 94 

Met Asn Arg Phe Leu Phe Asn Cys Leu Leu Phe He Gly Leu Leu Leu 
15 10 15 

He Tyr Lys Tyr Leu Phe Met Ser Ala Asp Gly Lys Lys Glu Asp He 
20 25 30 

Leu Glu Thr Gly Glu Lys He Asp Gly Glu Leu Gin Val Lys Leu Gly 
35 40 45 

Asp Lys Phe Phe Pro He Ser Arg Phe Ala Lys Pro His Ala Val Val 
50 55 60 

His Pro Ala Asp His His Ser Lys Val Asp Ala Asn Lys Phe Pro Asp 
^5 70 75 80 

Val Glu Pro Glu Gin Lys Gin Lys Glu Asp Leu Lys Glu Phe Asn Gin 
85 90 95 

Gin Val Leu Lys Pro Asp He Asn Lys Pro Lys Val Asp Pro Asn Ser 
100 105 110 

Phe Pro Asp He Glu Pro Glu Ala Lys Glu Arg Glu Ala Lys Leu Lys 
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115 



120 



125 



Ala Glu Arg Leu Lys Lys Ser Gin 
130 135 



<210> 95 
<211> 1193 
<212> DNA 

<213> Candida albicans 



<400> 95 

tgacataaaa cgtgtaacca ctacccaaaa 
ccaccctatt ctctgaacat tgaatcaact 
actttgcttc aaattcatat taaaatttta 
tgccagccat cttctttttc tggttaagtc 
tttttgctac acgtcttgaa ttttttttcc 
tcatttcgaa cttaatcatt tttttttata 
ttacaaataa tttttacatt tgaataaacc 
ttcataatcc attctatata tttgcttctt 
cctcttctaa tgatacacca tctttatttg 
aaaggagaaa aagtaataca ggagctatat 
ctccatctac aacaacaaaa aaacctacaa 
gtgtacagtt gtctccacca caggcaaaca 
aatcaccatg caagacaaga aagaatttgg 
tattgttacc atcgccatcc actattggtt 
ctccacctcc attatttgat ttgaagaagg 
caaaacaaat tatagacaac tctagaacaa 
tgatggacat agatgaagtt gccaaaattc 
acacttttga accaacgagt ccggttacac 
atgacacaca tatggaattg ataaacagta 
caaagaatca aatgaaaatc aaaccaaaga 

<210> 96 
<211> 238 
<212> PRT 

<213> Candida albicans 



gtgtatgttt aaaatactgt ataaacaaaa 60 
ttaagtttac tgttgtataa tttaagcaaa 120 
aaaacaattg atccatccat atttctttgc 180 
ttacacgact caagtgtgta aagttttttt 240 
tttcagaaat tttatatatt gaagccaatt 3 00 
aatatttagc aaaataatta gccatatcaa 3 60 
cagataaact ttcaaatcca tcctagcacc 420 
tattgtctac agtcatttcc gttgcaatgt 480 
tcacaccaca aacaccacca agacagcaac 540 
ctacacccgt tgcctcatca gtattattaa 600 
gaactccagt atcacagaaa agaaaacaag 660 
aattcccctt tactccaatc acccctcaaa 720 
atttattcac tagtaacgaa aaatttggct 780 
ctggtagatg tcataactct ttcacgcaag 84 0 
ttaatgagtt taaagtacct aagacacccg 900 
aagaatcaga aaatgaagat gactgggaag 960 
ctcgtgcaaa gttgaggaac ccttttatag 1020 
ctgaggagag tactggagat agaattaact 1080 
aaactggtaa gaaaagagtt gtaaagttaa 1140 
gattatcgtt tgataatata taa 1193 



<400> 96 
Met Ser Ser Ser 
1 

Pro Pro Arg Gin 
20 

Thr Pro Val Ala 
35 



Asn Asp Thr Pro 
5 

Gin Gin Arg Arg 



Ser Ser Val Leu 
40 



Ser Leu Phe Val 
10 

Lys Ser Asn Thr 
25 

Leu Thr Pro Ser 



Thr Pro Gin Thr 
15 

Gly Ala lie Ser 
30 

Thr Thr Thr Lys 
45 
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Lys Pro Thr Arg Thr Pro Val Ser Gin Lys Arg Lys Gin Gly Val Gin 
50 55 60 

Leu Ser Pro Pro Gin Ala Asn Lys Phe Pro Phe Thr Pro lie Thr Pro 

70 75 80 

Gin Lys Ser Pro Cys Lys Thr Arg Lys Asn Leu Asp Leu Phe Thr Ser 
85 90 95 

Asn Glu Lys Phe Gly Leu Leu Leu Pro Ser Pro Ser Thr He Gly Ser 
100 105 110 

Gly Arg Cys His Asn Ser Phe Thr Gin Ala Pro Pro Pro Leu Phe Asp 
115 120 125 

Leu Lys Lys Val Asn Glu Phe Lys Val Pro Lys Thr Pro Ala Lys Gin 
130 135 140 

lie He Asp Asn Ser Arg Thr Lys Glu Ser Glu Asn Glu Asp Asp Trp 

150 155 160 

Glu Val Met Asp He Asp Glu Val Ala Lys He Pro Arg Ala Lys Leu 
165 170 175 

Arg Asn Pro Phe He Asp Thr Phe Glu Pro Thr Ser Pro Val Thr Pro 
180 185 190 

Glu Glu Ser Thr Gly Asp Arg He Asn Tyr Asp Thr His Met Glu Leu 
155 200 205 

He Asn Ser Lys Thr Gly Lys Lys Arg Val Val Lys Leu Thr Lys Asn 
210 215 220 

Gin Met Lys He Lys Pro Lys Arg Leu Ser Phe Asp Asn He 
225 230 235 



<210> 97 
<211> 888 
<212> DNA 

<213> Candida albicans 
<400> 97 

atgcaattct catccgctgt cgtcttatcc 
tccaactcca ctgttactga cattcaaacc 
aacaaatgtc acgaaactga agttaccact 
acgtacacca cctactgccc attgtcaacc 
gatgtttcta ccaccgttgt caccatcacc 



gctgttgctg gttccgcttt ggctgcttac 60 
actgttgtca ccatcacttc atgtgaagaa 120 
ggtgttacca ccgtcactga agttgacact 180 
actgaagctc cagctccatc tactgctact 240 
tcatgtgaag aagacaaatg tcacgaaacc 3 00 
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cZTtlToll cactgtcact gaaggtacta ccatctacac tacctacegc 360 

gctgaL't^^ --t^aagc tccaggtcca gctccatcta ctgctgaaga atctaaacL 420 
IT T aaccaccgct gctgaatctt ccccagctaa aactactgct 480 

gctgaatctt ccccagctca agaaaccact ccaaagaccg ttgctgctga atcttcttca S40 
IZITT """"^^^ gctgaagccg gtgctgctgc taacgcrgtc 

caaa::^::: ZIITT Octt^gtttt aagtetacta gagcttaaat eso 

caaatattta caaacaaaat tttcattttc ccccttttcc ctttcttcat tcttcaaaaa 720 
aagggttatt tacta.taat tgataaattt atggtttcat gttaatgtac cctttt^t:: 7 0 
ataaacattg ttattattat tatcatcatt agtteattta tattttcgtg aggttttccg 840 
gtttaattaa attttttgga tacatattaa aaatttattt ggtactag ^^"""'^^ 



<210> 98 
<211> 213 
<212> PRT 

<213> Candida albicans 



<400> 98 

Met Gin Phe Ser Ser Ala Val Val Leu Ser Ala Val Ala Gly Ser Ala 



10 15 



I.eu Ala Ala Tyr Ser Asn Ser Thr Val Thr Asp He Gin Thr Thr Val 
'° . 25 30 

val Thr He Thr Ser Cys Glu Glu Asn Lys Cys His Glu Thr Glu Val 
35 40 45 

Thr Thr Gly Val Thr Thr Val Thr Glu Val Asp Thr Thr Tyr Thr Thr 

55 60 

Tyr cys Pro Leu Ser Thr Thr Glu Ala Pro Ala Pro Ser Thr Ala Thr 

Asp val ser Thr Thr Val Val Thr He Thr Ser Cys Glu Glu Asp Lys 
85 90 95 

cys His Glu Thr Ala Val Thr Thr Gly Val Thr Thr Val Thr Glu Gly 
"° "5 

Thr Thr He Tyr Thr Thr Tyr Cys Pro Leu Pro Ser Thr Glu Ala Pro 

120 125 

Gly Pro Ala Pro Ser Thr Ala Glu Glu Ser Lys Pro Ala Glu Ser Ser 
"° "5 140 

Pro val Pro Thr Thr Ala Ala Glu Ser Ser Pro Ala Lys Thr Thr Ala 
"5 150 

155 120 
Ala Glu ser Ser Pro Ala Gin Glu Thr Thr Pro Lys Thr Val Ala Ala 



888 
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165 170 175 

Glu Ser Ser Ser Ala Glu Thr Thr Ala Pro Ala Val Ser Thr Ala Glu 
180 185 190 

Ala Gly Ala Ala Ala Asn Ala Val Pro Val Ala Ala Gly Leu Leu Ala 
1^5 200 205 

Leu Ala Ala Leu Phe 
210 



<210> 99 
<211> 977 
<212> DNA 

<213> Candida albicans 
<400> 99 

cacattcaac tttacttctt cattatcatt gctaatccat cttatatcaa gtttagatta 60 
attgttatta aattttccaa cttctatata ctcaatctta gacaaccaca ccacaccaaa 120 
ttacaccacc tataaatata aacaatgtca aaagacgaat atttcggtaa acctagtggt 180 
ccaccaccaa attataataa tcaaccccaa tcacaacaac cacaacaaag ttatgtacca 240 
caatcacaac ccaattattc tcaacaaaca caagatcgag ggatgtttag tggtggtggt 300 
ggtggtcatg gccactatca acaacaacaa ggatataatg cttatggacc accacctcca 360 
caaggtggat attatcaaca acagccaggt ggtggtggtg gatattatca acaacaacaa 420 
caacaacaac ctatgtatgt acaacaacaa ccacgttctg gaggtaatga ttcttgttta 480 
atgggttgtc ttgctgcatt atgtgtttgc tgtactttag atatgctttt ttaagccaga 540 
tatatctact acccgtcttg ttgttttttc ttcttctata ttcgttgtct tcccccccct 600 
ttttttgttt tgttaaattc gtttattatt actattatta taattgttat ttttaaagtt 660 
ttatttaata ttattgctaa tattactgct attacgacta tatcactttc aagaaatgaa 720 
atgaaattta atttaattac aagatttgtt gaaatctttc cttttttttt tttttttttg 780 
ctatttaatt aatttacata taaaggtttt actcctattc cttttgagta tgttattata 840 
attaatggtt attaatatat tcttcaatta agttccacta tgatgttttg gtggtggtgg 900 
tggtggtgat agtagtttac tttttgtttt tttgtgttca aattttaaaa agagatctaa 960 
ctatattgta aaaaaaa 

<210> 100 
<211> 129 
<212> PRT 

<213> Candida albicans 
<400> 100 

Met Ser Lys Asp Glu Tyr Phe Gly Lys Pro Ser Gly Pro Pro Pro Asn 
^5 10 15 

Tyr Asn Asn Gin Pro Gin Ser Gin Gin Pro Gin Gin Ser Tyr Val Pro 
20 25 30 
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Gin Ser Gin Pro Asn Tyr Ser Gin Gin Thr Gin Asp Arg Gly Met Phe 
35 40 45 

Ser Gly Gly Gly Gly Gly His Gly His Tyr Gin Gin Gin Gin Gly Tyr 
50 55 60 

Asn Ala Tyr Gly Pro Pro Pro Pro Gin Gly Gly Tyr Tyr Gin Gin Gin 
^5 70 75 80 

Pro Gly Gly Gly Gly Gly Tyr Tyr Gin Gin Gin Gin Gin Gin Gin Pro 
85 90 95 

Met Tyr Val Gin Gin Gin Pro Arg Ser Gly Gly Asn Asp Ser Cys Leu 
100 105 110 

Met Gly Cys Leu Ala Ala Leu Cys Val Cys Cys Thr Leu Asp Met Leu 
115 120 125 

Phe 



<210> 101 
<211> 2994 
<212> DNA 

<213> Candida albicans 
<400> 101 

atgactttac caattcagga tttagaacct 
accgataatg gatcaccaac cccacaagct 
ttatacgata aagggtttgc cgcccaaatt 
tttgttaaat tgtcttcata caagttttct 
tatgaatttg gtgtcacggg taaagatgac 
caatacttaa cttatccaca atcagttggt 
tggaaatttg tcaccagtat tgttccaatt 
gaagatttaa aaattaatgt tactcaacca 
tatggagttg aagttgctct ttattttgaa 
ttgctttcta ttattggtct tgtatctcat 
tttgccttta tcaatttgct ttggggggtt 
caacatttgg ttaatgtatg gggtgttcaa 
gaattggcta aagtcaatga aagatatgaa 
accaatggat tcagattttt aaaacaattg 
ggtgttttga ttagttatca attgagttgt 
tatgatggcc ccgggaaatc tttattgact 
gtgccaattt tgaccattgt ttataatgct 
catgataacc aatatagcaa aaataattct 
ttgactggtt atgttccatt aatcatcact 
gtgcaacctc atttaggtga tattaaaacc 



gattattata tttccgtcaa ttatcctacc 60 
gaaaaatcat tgaaaacatt aattgattta 120 
agacctggtg atttagacca tttgttagtc 180 
gaagaagctg aaaaagattt aattaaaaat 240 
gtgttagctt ctaaacttag aattatttat 300 
ggatgtggta ttactcctaa ttctggggat 360 
actaatgcct ttaatgaaac cactttagtt 420 
aatttatcaa ttgccactat caaaaagaca 480 
tatataaaac attacacttt ttggttatta 540 
tttagaaaag ataaacgatt cctgttaact 600 
ttattccttg catcatggca tagaagagaa 660 
aatagtcatt taattgaaga acataattcc 720 
gaaaaatcaa cttatttcca tgcaaataat 780 
gcatttatcc ccattgcctt ggtgtttgtt 840 
ttctgtattg aaatcttttt aaccgatatt 900 
ttattaccaa cggttttaat cagtgtattt 960 
gtcacggata ttattattaa atgggaaaat 1020 
attcttgtta aaacctttgt gttgaatttc 1080 
tcattcatat atttaccatt tgctcatttg 1140 
actattgcca catatgctgg tgaaaataga 1200 
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ttctacacca aatacttgtt gaaattaaag agtcaagaag aatttaaaat caatcaaggt 1260 
agattagatg ctcaattctt ttatttcatt gtcacaaatc aagttataca attggtattg 132 0 
aaatatattc tcccattggg tttaagattt gtatttaatt ttattgaaac gaaaattcag 1380 
aagaaacctc aattacaaac taaagatgat aaccctgatg aatctatttg gttacataat 1440 
gtcagattat cgttgaaact tcctgaatat aatgttgatg atgattttag aggattagtt 1500 
ttacaatttg gatatttgat aatgtttggt ccagtttggc cattggcacc attggtttgt 15 60 
attattttca atttaatttt tttcaagttg gataatttta aattattgaa tggtaaatat 1620 
ttcaaaccac cagttccaag aagagttgat tctattcatc catggaattt agcccttttc 1680 
ttgttagcat ggattggatc aattatttcc cccgtggtca cggcatttta ccgtcatggt 1740 
actgctccac caaaatctat gggtcaattt gcccttgata aagctagtgt tcatgtttca 18 00 
tcctcagttt tcttggtttt attaatgttt gtttcagaac atggattttt gattttgagt 1860 
tatcttttat ttgaattctc ttctttgttc aagagtcaag ttgaatggga aaatgatttt 1920 
gttgataatg atattaaatt gagacatgat tattattctg ggaaagtaaa accaacttat 1980 
aaagtccact cggatgagtt gtgggagaag tttaccccac aatcaacttt gaatttcact 2 040 
gttcctaaac caaccgcaga aactgatgat aaagttgaaa aaattgcttc taccgaaggt 2100 
gcttatctga cttctgcaga aaaatctact actactgcta cttctcgttc tgataagagt 2160 
aaaattcttg ctgaaaagga agctattttg aaacaaaagg aagctgagtt ggccgaatta 2220 
gaaaagaaaa agaccaaact aaatgatttt aaagatccaa ccgattctgt cattaaaacc 2280 
aaatcaagtg ccaatggtaa agctgtgtta agtacaattg acaataacaa acatgttagt 2340 
gatattgatc cagatgccgc cgccgcagca actgcaacat ctactgctaa tgattctggt 2400 
gcaaaaaaat caacatcaac atcaacatca gcagccacag atactactaa cactgcccca 2460 
tctcattctg gtccaactcc tgtcacttct tctgaaaaat caaacaacaa caacaacagt 2520 
aagccaagtg atagtaccaa atctacttta gcaaatgatg aaacaagaaa aacacttgat 2580 
cctaaaggcg ttggaagcac tacaacaggt gataaagaca cagtttcatc agacaaagca 2640 
tctctgccaa ttgaagataa agaaagttca ccatccctag ctggaagttc aacatcaaca 2700 
ccaagtggaa ctgataaaaa aacatctcct aaaaaattag ttaccaatgc tgtcaataaa 2760 
gttgaaaata atgatgattt caaaaaattc attaatgagg ctgaaaagga agctaaaaaa 2 82 0 
tccaaatctg gattgaaaaa attatttaac aagaagtaga agttgtttaa attgtttcga 2 88 0 
tataaattgt atgaattcca gtttttttat ttttatttta ttttatttta gtttagtttt 2940 
gatttcattt ttgtttttgt ttaatttgca atacaatata atgtttattt ttta 2994 

<210> 102 
<211> 952 
<212> PRT 

<213> Candida albicans 
<400> 102 

Met Thr Leu Pro lie Gin Asp L.eu Glu Pro Asp Tyr Tyr He Ser Val 
15 10 15 

Asn Tyr Pro Thr Thr Asp Asn Gly Ser Pro Thr Pro Gin Ala Glu Lys 
20 25 30 

Ser Leu Lys Thr Leu He Asp Leu Leu Tyr Asp Lys Gly Phe Ala Ala 
35 40 45 

Gin He Arg Pro Gly Asp Leu Asp His Leu Leu Val Phe Val Lys Leu 
50 55 60 
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Ser Ser Tyr Lys Phe Ser Glu Glu Ala Glu Lys Asp Leu He Lys Asn 
" 75 80 

Tyr Glu Phe Gly Val Thr Gly Lys Asp Asp Val Leu Ala Ser Lys Leu 
85 90 95 

Arg He He Tyr Gin Tyr Leu Thr Tyr Pro Gin Ser Val Gly Gly Cys 
100 105 

Gly He Thr Pro Asn Ser Gly Asp Trp Lys Phe Val Thr Ser He Val 

120 125 

Pro He Thr Asn Ala Phe Asn Glu Thr Thr Leu Val Glu Asp Leu Lys 
"° "5 140 

He Asn Val Thr Gin Pro Asn Leu Ser He Ala Thr He Lys Lys Thr 

Tyr Gly Val Glu Val Ala Leu Tyr Phe Glu Tyr He Lys His Tyr Thr 
1« 170 

Phe Trp Leu Leu Leu Leu Ser He He Gly Leu Val Ser His Phe Arg 
"0 

Lys Asp Lys Arg Phe Ser Leu Thr Phe Ala Phe He Asn Leu Leu Trp 

200 205 

Gly val Leu Phe Leu Ala Ser Trp His Arg Arg Glu Gin His Leu Val 

215 220 

Asn val Trp Gly Val Gin Asn Ser His Leu He Glu Glu His Asn Ser 

230 235 240 

Glu Leu Ala Lys Val Asn Glu Arg Tyr Glu Glu Lys Ser Thr Tyr Phe 
245 250 255 

His Ala Asn Asn Thr Asn Gly Phe Arg Phe Leu Lys Gin Leu Ala Phe 
2«0 265 270 

He Pro He Ala Leu Val Phe Val Gly Val Leu He Ser Tyr Gin Leu 



275 280 



285 



Ser cys Phe Cys He Glu He Phe Leu Thr Asp He Tyr Asp Gly Pro 



290 295 



300 



Gly Lys Ser Leu Leu Thr Leu Leu Pro Thr Val Leu He Ser Val Phe 
305 310 



315 320 
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Val Pro He Leu Thr He Val Tyr Asn Ala Val Thr Asp He II 
325 

Lys Trp Glu Asn His Asp Asn Gin Tyr Ser Lys Asn Asn Ser lie 
340 345 35Q 



e He 



Leu 



val Lys Thr Phe Val Leu Asn Phe Leu Thr Gly Tyr Val Pro Leu lU 



355 360 



365 



He Thr Ser Phe He Tyr Leu Pro Phe Ala His Leu Val Gin Pro His 
- 375 380 

Leu Gly Asp He Lys Thr Thr He Ala Thr Tyr Ala Gly Glu Asn Arg 



385 390 



400 



Phe Tyr Thr Lys Tyr Leu Leu Lys Leu Lys Ser Gin Glu Glu Phe Lys 
405 415 

He Asn Gin Gly Arg Leu Asp Ala Gin Phe Phe Tyr Phe He Val Thr 
420 425 430 



Asn Gin Val He Gin Leu Val Leu Lys Tyr He Leu Pro Leu Gly Leu 
435 440 4^5 

Arg Phe Val Phe Asn Phe He Glu Thr Lys He Gin Lys Lys Pro Gin 



450 455 



460 



Leu Gin Thr Lys Asp Asp Asn Pro Asp Glu Ser He Trp Leu His Asn 

475 480 

Val Arg Leu Ser Leu Lys Leu Pro Glu Tyr Asn Val Asp Asp Asp Phe 
485 490 495 

Arg Gly Leu Val Leu Gin Phe Gly Tyr Leu He Met Phe Gly Pro Val 
500 505 510 

Trp Pro Leu Ala Pro Leu Val Cys He He Phe Asn Leu He Phe Phe 
515 520 525 

Lys Leu Asp Asn Phe Lys Leu Leu Asn Gly Lys Tyr Phe Lys Pro Pro 
530 535 540 

Val Pro Arg Arg Val Asp Ser He His Pro Trp Asn Leu Ala Leu Phe 

550 

Leu Leu Ala Trp He Gly Ser He He Ser Pro Val Val Thr Ala Phe 
565 570 575 
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Tyr Arg His Gly Thr Ala Pro Pro Lys Ser Met Gly Gin Phe Ala Leu 
580 585 590 

Asp Lys Ala ser Val His Val Ser Ser Ser Val Phe Leu Val Leu Leu 
595 600 605 

Met Phe val Ser Glu His Gly Phe Leu lie Leu Ser Tyr Leu Leu Phe 
610 615 620 

Glu Phe Ser Ser Leu Phe Lys Ser Gin Val Glu Trp Glu Asn Asp Phe 

"0 635 640 

Val Asp Asn Asp He Lys Leu Arg His Asp Tyr Tyr Ser Gly Lys Val 
645 650 655 

Lys Pro Thr Tyr Lys Val His Ser Asp Glu Leu Trp Glu Lys Phe Thr 
6S0 665 670 

Pro Gin Ser Thr Leu Asn Phe Thr Val Pro Lys Pro Thr Ala Glu Thr 
S'^S 680 685 

Asp Asp Lys Val Glu Lys He Ala Ser Thr Glu Gly Ala Tyr Ser Thr 
690 695 700 

Ser Ala Glu Lys Ser Thr Thr Thr Ala Thr Ser Arg Ser Asp Lys Ser 

710 715 720 

Lys He Leu Ala Glu Lys Glu Ala He Leu Lys Gin Lys Glu Ala Glu 
725 730 735 

Leu Ala Glu Leu Glu Lys Lys Lys Thr Lys Leu Asn Asp Phe Lys Asp 
740 745 

Pro Thr Asp Ser Val He Lys Thr Lys Ser Ser Ala Asn Gly Lys Ala 
755 760 765 

Val Leu Ser Thr He Asp Asn Asn Lys His Val Ser Asp He Asp Pro 
770 775 780 

Asp Ala Ala Ala Ala Ala Thr Ala Thr Ser Thr Ala Asn Asp ser Gly 
■'SS 790 795 

Ala Lys Lys Ser Thr Ser Thr Ser Thr Ser Ala Ala Thr Asp Thr Thr 
805 810 815 

Asn Thr Ala Pro Ser His Ser Gly Pro Thr Pro Val Thr Ser Ser Glu 
820 825 - 830 
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Lys Ser Asn Asn Asn Asn Asn Ser Lys Pro Ser Asp Ser Thr Lys Ser 
835 840 845 

Thr Leu Ala Asn Asp Glu Thr Arg Lys Thr Leu Asp Pro Lys Gly Val 
850 855 860 



a 



Gly Ser Thr Thr Thr Gly Asp Lys Asp Thr Val Ser Ser Asp Lys Al 
®" 870 875 880 

Ser Ser Pro lie Glu Asp Lys Glu Ser Ser Pro Ser Leu Ala Gly Ser 
885 890 895 

ser Thr Ser Thr Pro Ser Gly Thr Asp Lys Lys Thr Ser Pro Lys Lys 
900 905 910 

Leu Val Thr Asn Ala Val Asn Lys Val Glu Asn Asn Asp Asp Phe Lys 
915 920 925 

Lys Phe He Asn Glu Ala Glu Lys Glu Ala Lys Lys Ser Lys Ser Gly 
930 935 

Leu Lys Lys Leu Phe Asn Lys Lys 
945 950 



<210> 103 
<211> 72 
<212> PRT 

<213> Candida albicans 
<400> 103 

Met Leu Val He Leu He Gin Met Pro Pro Pro Gin Gin Ser Gin His 
15 10 15 

Leu Ser Leu Met He Ser Val Gin Lys Asn Gin His Gin His Gin His 
20 25 30 

Gin Gin Pro Gin He Leu Leu Thr Ser Pro His Leu He Ser Val Gin 
35 40 45 

Leu Ser Ser Leu Leu Ser Lys Asn Gin Thr Thr Thr Thr Thr Val Ser 
50 55 60 

Gin Val He Val Pro Asn Leu Leu 
65 70 
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<210> 104 
<211> 4809 
<212> DNA 

<213> Candida albicans 



<400> 104 



atggtatgta aggagggttt gccaagtcat aagctatatg atgaaaaatt aggaaaagaa 60 
attgatttaa aagactttag aagaggtata tctttcaagg tttttgattt ttctgtcacg 120 
tacaaactcg caagaaagca ttttgaaacc agtgttgccc ttttaaaagc cttcacattg 180 
agtgaatacg cctccgagta cattgaggat tttgataagg tcactgaagt acaagttagt 240 
gaatctgaaa taagtgattt atccagtatt aactcagcag agtctatacc cttaaatgat 300 
gcctctcctt cggaacttga tgagtctaat actaagaaaa taaaaacagt cttaactgta 360 
cgggacatac ttgtatccaa tgcagggaaa ctggatgaaa aggatccaga cagattaact 420 
ttgtcaatac cagaggttga tggtcgagtg gacatgtttc ttgtctggtg ctgtttctat 480 
gcaaagacaa tgttggaaag attcaaacct actgtagaaa gcagttgtac caagaaccaa 540 
attaaaatta ttcgtggacc aagaaagaag ttgaagcttg atgttcacct tgattctgtg 600 
gctttggtaa ttcgattacc ccggaaagtg gatgttatga tagaaatcga cagagcacgc 660 
ttgaagaatg cattggtttt gaagtcagca gatatagtaa actgtcgatt atacgttgtt 720 
gatccaagca ctaaattctg ggccagattg ttaatcatta aagaacctaa gtttagtatt 780 
gatttcacca agtcgataca cgatgcatat tttggcatat ccaccagatc aatcagaatt 840 
agtgtcccca acagattttt attttacact gttattgaca atttcataac atttttcaaa 900 
gcaataaagc aattgctgca gaattttaga tattttaatt ggggaattga cgaattcgaa 960 
accatctatc catcacaaaa aaatgcaatt gttttccctc atgtcaatat caaaactgca 1020 
gtattgggaa tggaactacg tgcggatcct tttgaaaata aattagcatt gatatttgag 1080 
ctaggaaaaa tcgaacaaaa ggaacgtatt aggaaatgga aagcatttga gaaaaaatct 114 0 
caagagatac tagatggagt cgaaagcaat attgaagatc aaattgaatt gtcaaatatt 1200 
gctgcaccca tacccagccc tgcgcctatt gcttccaaga ctactacaag tacgatgaca 1260 
ccaaacgttg ctggcgattc cattactaga ccagacagtc ctcctagaag tggatcctca 132 0 
gaatgttcat ttaccagtgg ggcaggattg ataaaaaata aactcttgaa tagaaagaaa 138 0 
ccaacaaaga ccagtgttaa tggagtagct ccagtgaatg aaatagaacc agcagatgca 144 0 
aaatatactg tagaagaagc tgaggaaaga attgctgaag caaaagaaag gttatttgag 150 0 
aatttcagca agtcgtggtg cagaaaatat agagtttttg aagaaaccaa atgccgtaaa 1560 
tggaaagaaa gaggtgaaaa catttggggt tcccatgata ttaatgaagt tatgaaggaa 162 0 
aagtatgaca ttgtagagta tgatcatggc aagcctttaa ctggagctat atttagagat 168 0 
gttgacttaa cattggataa atttaagcta ggagatgttg acaaattttt atatgactat 174 0 
gctaaacatc aaccaaagtt gacttattcc attttgtgtc caatgtatgt tgaactcaaa 1800 
gccaggaagt tttatatgat tttgaaagat tatccactac cagtagcttc attcccacga 18 60 
agtaacacac catcatcacc aacgatccat attaaaacca acttggtcat tcatgaaaaa 192 0 
ttgtttagta gaaaggaaga attgagatat atatatgttc cattttcccc tgcagttcct 1980 
gatgatggta gagccgataa tttttactca gtaaatatac cgagaacatt aacgcctgtt 2040 
aaagtagcag ctgatttcaa ttgtgattta aataccgata gatcctgtac cattagttgg 2100 
tgtaagtctt atcagcctgc tttttcggca atggcaatgg cgtttgaaaa ttttaccaaa 2160 
cctgctattg atgacagccc cattggatgg tgggataaaa ttccacttat tgttcatggt 2220 
aggtatcaat tcaatattgc caacgaattg tgtcttcata tgaaaagtgg gagaaaccca 2280 
cacgagctta ttggcaagaa tgctggcttt gtattttgtt ggaaaaataa cgtcaaatta 2340 
gttattgatg gtactattaa tagtaaagat ttggtggtac ttgaaagtga tgattttata 2400 
tttgccattc ccaattactc cattgaagag aagaatgtgt ggagtttatt ttacgatgat 2460 
ttcgatgacc ctgttcctga tattgaattg gaatcgaaaa agtttaataa atatgttatc 2520 
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aaattgtcgt cttcagaacg agtacgttgg gtgttaggta tgctttttga aagaaacaaa 2580 
tatccaactc aaaaattctc tgatgaagag ttgagagtgt caactttcaa accacactat 2640 
gaagttatga tcactaatcc agctaatgaa ttccatccgg attcttacga gggttatcgt 2700 
tcggactatg ttcatatgtc actttctgtg atatcccgag caaaaactgg agagacagct 2760 
aatactgctt atttcactcc tttgtcattc catcactttt tttactggtg ggatactttg 2820 
ttgcattact cgccacctcc tatcaaaaga ggaaaattat ttgaaatgga tcaggtcaag 2880 
aaacctaaga taaaatttgg aacacacatg tttacaatga agtatcaatt aatcttcaac 2940 
ccggtgacga tttcccattt gtacagacat tcgacgagtg atgtaccaaa gaaaaatagc 3000 
agagttgcat ttactggttt gaaaggaaga tttgacgtat gtgaaataga cttgcatcaa 3060 
agaagagaat atgtcactca tgaaaacaag aaattaaatc gcaaaacaaa aatcagacat 3120 
ttgaaaatga atcaagctga agtgaatatt gaaaatgccg acgcaagagt tatttatgcg 3180 
ttattcaatg atacttctgt aactggtaaa ttgatgacgt atttgaatgc tgattcactg 3240 
gattcatcaa ctgatggttc acaatctctg gattatcgtg gctcatcata tctgagatgg 3300 
cttgaaaatg tggagataag tgatggtgat ttttcgtggt atgatccaaa agatttcatt 3360 
gagttagaag ttagggaacc attgtcccca taccctaaaa caaagatatt gccatttttc 342 0 
gcgacaccaa agttcagtta ttatagggaa tttacattgc aaaaggatgg cccattccca 3480 
tttggtagtg agaaaattca tgattgtatt atgaatttgg ataaacctgc tatagtacaa 3540 
agtcgaattt tactagaccg tcttcagaat ttggaggatg agttagcCca taatgaggaa 3600 
atgttacgtc gatttaaaat tcaaaatggt cctgagttcc agcatgatat tcgaatgaca 3660 
gagcaagaga tttcaacgtt gaaagaaaaa gttgaagttg ttcgtgctgc ctataacgga 3720 
ttcagtgatg atgaatttgg tggtttgccg ctgtcttctg caaataatgt tgctgatgat 3780 
gatgatggtt caagttcatt gctgagatcg agcactgggt tatctgcata ttcaagtcac 3840 
gtaacacagg atcaaatgct gcaggcagct gcatttgttt cgattgccga atttcacaac 3900 
cgattcatct tacataactt gactttgaaa tgggacgaca atatttctaa atattttatc 3960 
agttacatga aacgaatagc cgagaggaaa agtcatattt actacatgac caaatatgcg 4020 
gttgatttag ttgagaaagt tatgcaagaa aacgcaaaag aaggggaacc caccctgcag 4 080 
ccaagagaaa aggtgtttca aaagtctttt aaacaagccg acaatatcgt ggatagtttt 4140 
gaagatgatt tagatgaagt caaagattct gaaagagaag aacctgagta taaatacctc 4200 
gttaaattga tacacccaca gatccaaatg atcagcagaa aagcaccaga ttcttgtgtc 4260 
ttgattagtt cgaaagatct cgagcttcgg atagttgata ttaacatgaa agatagagtg 4320 
aatattttgt cggagaataa tgagatgaca gctagaatag aaagaagaac tggtgtgttg 4380 
tttagagaag agcaattatt tgttttacaa agagatgaag tggttagtaa tgccaagctg 4440 
aaatttgcca aaaatggata catgtccgat aaatacaact ggccaccgtg gtttgaatgt 4500 
gaagtatgtt atgatggttc atgggcacac gagtatttgg tttctgaaaa aaatactata 4560 
gccataatac aaaagtcccc aaatcagttg tttattagct cagagaaatt ggagcaagga 4620 
aatgaacttg ttgtttacct ttccaaatat gtcattaacg caacttctgc acaatattcg 4680 
agtatttatt atgtcataac agggttactt ctttcaaacg atgacaaaga gagtaattat 4740 
aatggtcgtt tgccacggtt aatggacttg gcggatgcat ctgattttga aggattagat 4800 
gtccgtgtg 



4809 



<210> 105 
<211> 1603 
<212> PRT 

<213> Candida albicans 



<400> 105 

Met Val cys Lys Glu Gly Leu Pro Ser His Lys Leu Tyr Asp Glu Lys 
^5 10 15 
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Leu Gly Lys Glu He Asp Leu Lys Asp Phe Arg Arg Gly He Ser Phe 
20 25 30 

Lys Val Phe Asp Phe Ser Val Thr Tyr Lys Leu Ala Arg Lys His Phe 
35 40 45 

Glu Thr Ser Val Ala Leu Leu Lys Ala Phe Thr Leu Ser Glu Tyr Ala 
50 55 60 

Ser Glu Tyr He Glu Asp Phe Asp Lys Val Thr Glu Val Gin Val Ser 
65 70 75 80 

Glu Ser Glu He Ser Asp Leu Ser Ser He Asn Ser Ala Glu Ser He 
85 90 95 

Pro Leu Asn Asp Ala Ser Pro Ser Glu Leu Asp Glu Ser Asn Thr Lys 
100 105 110 

Lys He Lys Thr Val Leu Thr Val Arg Asp He Leu Val Ser Asn Ala 
115 120 125 

Gly Lys Ser Asp Glu Lys Asp Pro Asp Arg Leu Thr Leu Ser He Pro 
130 135 140 

Glu Val Asp Gly Arg Val Asp Met Phe Leu Val Trp Cys Cys Phe Tyr 

150 155 160 

Ala Lys Thr Met Leu Glu Arg Phe Lys Pro Thr Val Glu Ser Ser Cys 
165 170 175 

Thr Lys Asn Gin He Lys He He Arg Gly Pro Arg Lys Lys Leu Lys 
180 185 190 

Leu Asp Val His Leu Asp Ser Val Ala Leu Val He Arg Leu Pro Arg 
195 200 205 

Lys Val Asp Val Met He Glu He Asp Arg Ala Arg Leu Lys Asn Ala 
210 215 220 



Leu Val Leu Lys Ser Ala Asp He 
225 230 

Asp Pro Ser Thr Lys Phe Trp Ala 
245 

Lys Phe Ser He Asp Phe Thr Lys 
260 



Val Asn Cys Arg Leu Tyr Val Val 
235 240 

Arg Leu Leu He He Lys Glu Pro 
250 255 

Ser He His Asp Ala Tyr Phe Gly 
265 270 
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lie Ser Thr Arg Ser He Arg He Ser Val Pro Asn Arg Phe Leu Phe 
275 280 285 

Tyr Thr Val He Asp Asn Phe He Thr Phe Phe Lys Ala He Lys Gin 
290 295 300 

Leu Ser Gin Asn Phe Arg Tyr Phe Asn Trp Gly He Asp Glu Phe Glu 

310 315 320 

Thr He Tyr Pro Ser Gin Lys Asn Ala He Val Phe Pro His Val Asn 
325 330 335 

He Lys Thr Ala Val Leu Gly Met Glu Leu Arg Ala Asp Pro Phe Glu 
340 345 

Asn Lys Leu Ala Leu He Phe Glu Leu Gly Lys He Glu Gin Lys Glu 
355 360 365 

Arg He Arg Lys Trp Lys Ala Phe Glu Lys Lys Ser Gin Glu He Leu 
370 375 380 

Asp Gly Val Glu Ser Asn He Glu Asp Gin He Glu Leu Ser Asn He 
385 390 395 4OO 

Ala Ala Pro He Pro Ser Pro Ala Pro He Ala Ser Lys Thr Thr Thr 
405 410 415 

Ser Thr Met Thr Pro Asn Val Ala Gly Asp Ser He Thr Arg Pro Asp 
420 425 430 

Ser Pro Pro Arg Ser Gly Ser Ser Glu Cys Ser Phe Thr Ser Gly Ala 
435 440 445 

Gly Leu He Lys Asn Lys Leu Leu Asn Arg Lys Lys Pro Thr Lys Thr 
450 455 460 

Ser Val Asn Gly Val Ala Pro Val Asn Glu He Glu Pro Ala Asp Ala 

470 475 480 

Lys Tyr Thr Val Glu Glu Ala Glu Glu Arg He Ala Glu Ala Lys Glu 
485 490 495 

Arg Leu Phe Glu Asn Phe Ser Lys Ser Trp Cys Arg Lys Tyr Arg Val 
500 505 510 

Phe Glu Glu Thr Lys Cys Arg Lys Trp Lys Glu Arg Gly Glu Asn He 
515 520 525 
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Trp Gly Ser His Asp He Asn Glu Val Met Lya Gin Lys Tyr Asp lie 
530 535 

Val Glu Tyr Asp His Gly Lys Pro Leu Thr Gly Ala He Phe Arg Asp 

550 

val Asp Leu Thr Leu Asp Lys Phe Lys Leu Gly Asp Val Asp Lys Phe 
565 570 

Leu Tyr Asp Tyr Ala Lys His Gin Pro Lys Leu Thr Tyr Ser He Leu 
580 585 590 

Cys Pro Met Tyr Val Glu Leu Lys Ala Arg Lys Phe Tyr Met He Leu 
595 eOO 605 

Lys Asp Tyr Pro Leu Pro Val Ala Ser Phe Pro Arg Ser Asn Thr Pro 
"° 615 620 

Ser Ser Pro Thr He His He Lys Thr Asn Leu Val He His Glu Lys 

"0 635 640 

Leu Phe ser Arg Lys Glu Glu Leu Arg Tyr He Tyr Val Pro Phe Ser 
"5 650 655 

Pro Ala val Pro Asp Asp Gly Arg Ala Asp Asn Phe Tyr Ser Val Asn 
660 665 670 

He Pro Arg Thr Leu Thr Pro Val Lys Val Ala Ala Asp Phe Asn Cys 
^■^5 680 685 

Asp Leu Asn Thr Asp Arg Ser Cys Thr He Ser Trp Cys Lys Ser Tyr 

695 700 

Gin Pro Ala Phe Ser Ala Met Ala Met Ala Phe Glu Asn Phe Thr Lys 
. -^^^ 715 720 

Pro Ala He Asp Asp Ser Pro He Gly Trp Trp Asp Lys He Pro Leu 
725 730 

He Val His Gly Arg Tyr Gin Phe Asn He Ala Asn Glu Leu Cys Leu 
740 745 75Q 

His Met Lys Ser Gly Arg Asn Pro His Glu Leu He Gly Lys Asn Ala 
755 760 765 

Gly Phe Val Phe Cys Trp Lys Asn Asn Val Lys Leu Val He Asp Gly 
770 775 780 
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Thr lie Asn Ser Lys Asp Leu Val Val Leu Glu Ser Asp Asp Phe lie 
785 790 795 800 

Phe Ala lie Pro Asn Tyr Ser lie Glu Glu Lys Asn Val Trp Ser Leu 
80S 810 815 

Phe Tyr Asp Asp Phe Asp Asp Pro Val Pro Asp lie Glu Leu Glu Ser 
820 825 830 

Lys Lys Phe Asn Lys Tyr Val He Lys Leu Ser Ser Ser Glu Arg Val 
835 840 845 

Arg Trp Val Leu Gly Met Leu Phe Glu Arg Asn Lys Tyr Pro Thr Gin 
850 855 860 

Lys Phe Ser Asp Glu Glu Leu Arg Val Ser Thr Phe Lys Pro His Tyr 
865 870 875 880 

Glu Val Met He Thr Asn Pro Ala Asn Glu Phe His Pro Asp Ser Tyr 
885 890 895 

Glu Gly Tyr Arg Ser Asp Tyr Val His Met Ser Leu Ser Val He Ser 
900 905 910 

Arg Ala Lys Thr Gly Glu Thr Ala Asn Thr Ala Tyr Phe Thr Pro Leu 
915 920 925 

Ser Phe His His Phe Phe Tyr Trp Trp Asp Thr Leu Leu His Tyr Ser 
930 935 940 

Pro Pro Pro He Lys Arg Gly Lys Leu Phe Glu Met Asp Gin Val Lys 
945 950 955 960 

Lys Pro Lys He Lys Phe Gly Thr His Met Phe Thr Met Lys Tyr Gin 
965 970 975 

Leu He Phe Asn Pro Val Thr He Ser His Leu Tyr Arg His Ser Thr 
980 985 990 

Ser Asp Val Pro Lys Lys Asn Ser Arg Val Ala Phe Thr Gly Leu Lys 
995 1000 1005 

Gly Arg Phe Asp Val Cys Glu He Asp Leu His Gin Arg Arg Glu Tyr 
1010 1015 1020 

Val Thr His Glu Asn Lys Lys Leu Asn Arg Lys Thr Lys He Arg His 
1025 1030 1035 1040 
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Leu Lys Met Asn Gin Ala Glu Val Asn He Glu Asn Ala Asp Ala Arg 
1045 1050 1055 

Val He Tyr Ala Leu Phe Asn Asp Thr Ser Val Thr Gly Lys Leu Met 
lOfiO 1065 1070 

Thr Tyr Leu Asn Ala Asp Ser Ser Asp Ser Ser Thr Asp Gly Ser Gin 
1075 1080 1085 

Ser Ser Asp Tyr Arg Gly Ser Ser Tyr Ser Arg Trp Leu Glu Asn Val 
lOSO 1095 1100 

Glu He Ser Asp Gly Asp Phe Ser Trp Tyr Asp Pro Lys Asp Phe He 

mo 1115 1120 

Glu Leu Glu Val Arg Glu Pro Leu Ser Pro Tyr Pro Lys Thr Lys He 
1125 1130 1135 

Leu Pro Phe Phe Ala Thr Pro Lys Phe Ser Tyr Tyr Arg Glu Phe Thr 
1140 1145 1150 

Leu Gin Lys Asp Gly Pro Phe Pro Phe Gly Ser Glu Lys He His Asp 
11S5 1160 1165 

Cys He Met Asn Leu Asp Lys Pro Ala He Val Gin Ser Arg He Leu 
1170 1175 1180 

Leu Asp Arg Leu Gin Asn Leu Glu Asp Glu Leu Ala His Asn Glu Glu 
1^85 1190 1195 1200 

Met Leu Arg Arg Phe Lys He Gin Asn Gly Pro Glu Phe Gin His Asp 
1205 1210 1215 

He Arg Met Thr Glu Gin Glu He Ser Thr Leu Lys Glu Lys Val Glu 
1220 1225 1230 

Val Val Arg Ala Ala Tyr Asn Gly Phe Ser Asp Asp Glu Phe Gly Gly 
1235 1240 1245 

Leu Pro Ser Ser Ser Ala Asn Asn Val Ala Asp Asp Asp Asp Gly Ser 
1250 1255 1260 

Ser Ser Leu Ser Arg Ser Ser Thr Gly Leu Ser Ala Tyr Ser Ser His 

1270 1275 1280 

Val Thr Gin Asp Gin Met Ser Gin Ala Ala Ala Phe Val Ser He Ala 
1285 1290 1295 
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Glu Phe His Asn Arg Phe He Leu His Asn Leu Thr Leu Lys Trp Asp 
1300 1305 1310 

Asp Asn He Ser Lys Tyr Phe He Ser Tyr Met Lys Arg He Ala Glu 
^315 1320 1325 

Arg Lys Ser His He Tyr Tyr Met Thr Lys Tyr Ala Val Asp Leu Val 
1330 1335 1340 

Glu Lys Val Met Gin Glu Asn Ala Lys Glu Gly Glu Pro Thr Ser Gin 
^^^S 1350 1355 1360 

Pro Arg Glu Lys Val Phe Gin Lys Ser Phe Lys Gin Ala Asp Asn He 
1365 1370 1375 

Val Asp Ser Phe Glu Asp Asp Leu Asp Glu Val Lys Asp Ser Glu Arg 
1380 1385 1390 

Glu Glu Pro Glu Tyr Lys Tyr Leu Val Lys Leu He His Pro Gin He 
1395 1400 1405 

Gin Met He Ser Arg Lys Ala Pro Asp Ser Cys Val Leu He Ser Ser 
1^10 1415 1420 

Lys Asp Leu Glu Leu Arg He Val Asp He Asn Met Lys Asp Arg Val 
^^25 1430 1435 1440 

Asn He Leu Ser Glu Asn Asn Glu Met Thr Ala Arg He Glu Arg Arg 
1445 1450 1455 

Thr Gly Val Leu Phe Arg Glu Glu Gin Leu Phe Val Leu Gin Arg Asp 
1460 1465 1470 

Glu Val Val Ser Asn Ala Lys Ser Lys Phe Ala Lys Asn Gly Tyr Met 
1475 1480 1485 

Ser Asp Lys Tyr Asn Trp Pro Pro Trp Phe Glu Cys Glu Val Cys Tyr 
1490 1495 3^5QQ 

Asp Gly Ser Trp Ala His Glu Tyr Leu Val Ser Glu Lys Asn Thr He 
1505 1510 1515 1520 

Ala He He Gin Lys Ser Pro Asn Gin Leu Phe He Ser Ser Glu Lys 
1525 1530 1535 

Leu Glu Gin Gly Asn Glu Leu Val Val Tyr Leu Ser Lys Tyr Val He 
1540 1545 155Q 
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Asn Ala Thr Ser Ala Gin Tyr Ser Ser lie Tyr Tyr Val lie Thr Gly 
1S5S 1560 1565 

Leu Leu Leu Ser Asn Asp Asp Lys Glu Ser Asn Tyr Asn Gly Arg Leu 
1570 1575 1580 

Pro Arg Leu Met Asp Leu Ala Asp Ala Ser Asp Phe Glu Gly Leu Asp 

1590 1595 1600 

Val Arg Val 



<210> 106 
<211> 728 
<212> DNA 

<213> Candida albicans 
<400> 106 



ctctatatat agtgaaatat aacatcaaat aatgtacaaa aaagtataat aaattgattt 60 
agaaatgaga aaaagaaaaa aacttgaagt agtgaagata tatttgttgg ctatctttct 120 
tggtatggct caattcagcc aatcttggat gaaaggttgg agttttagtt tcgtggttta 180 
ttgatttgta agtactttcg ggctagaagg ttaacaaaca tgattaatct tgatatagat 240 
atttgtaaaa catttggtgc tccttcttaa tcaccaagaa ggtttgggca actatctttc 300 
ctcatgaaat ctgtatatgt tgattgatcg gttctattca tgtagatttt cagattttag 360 
taaaaacttt tttgtccaaa ctttttggtg taagatttct actcaaattg ttgaaaaaaa 420 
tattttcact cactccttac cacttttctt cttttttact attgcaacaa attaagccat 480 
ttaattcaag tttctttatc tatttgatac aaataatgct acatcttcga taaataaaac 540 
cctaccaaac taaatattaa cgattagtaa ttagaaatca aatcttattg caagcattct 600 
gttttttgtt aaactgaata tatatttaga caaatttcta attattctaa cattatggtt 660 
agaacaaaaa aaaaggaaaa gatacaataa tgattgaaca atcaatttca acggttattc 720 
tctatacg 



728 



<210> 107 
<211> 52 
<212> PRT 

•<:213> Candida albicans 
<400> 107 

Met Leu He Asp Arg Phe Tyr Ser Cys Arg Phe Ser Asp Phe Ser Lys 
^ S 10 15 

Asn Phe Phe Val Gin Thr Phe Trp Cys Lys He Ser Thr Gin He Val 
20 25 30 

Glu Lys Asn He Phe Thr His Ser Leu Pro Leu Phe Phe Phe Phe Thr 
35 40 45 
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He Ala Thr Asn 
50 



<210> 108 
<211> 440 
<212> DNA 

<213> Candida albicans 
<400> 108 



ctttacttat gtagatgttg ttcatgaatt tgtatgaacg gactatggct aggatttggc 60 
caatctcggt attactatct tttcaagttc aaagattggg aaactcgtgt attttcgtac 120 
tgtctacatt ttcttaaatt tgataaacgc atagtaagtc tttgcttgat atactatgag 180 
atgattagaa ttaaaaagta gacgactagt ttcactagat ttattgaagt gtcaaaatat 24 0 
attcagattg gttgcaactg atggtctcga aaatgcaaca ggattttttt ccccaatttt 300 
ttgcaaattt ttgtcaaata gagtagaaag taccagtatt cgaaattgtc acgataaagc 360 
gattataaat cgtacaaata tttcaattta tcatttaaac acatgtcctc atctgtgttg 420 
tatgtatgag acataactag 



440 



<210> 109 
<211> 55 
<212> iPRT 

<213> Candida albicans 
<400> 109 

Met Asn Gly Leu Trp Leu Gly Phe Gly Gin Ser Arg Tyr Tyr Tyr Leu 

Phe Lys Phe Lys Asp Trp Glu Thr Arg Val Phe Ser Tyr Cys Leu His 
20 25 30 

Phe Leu Lys Phe Asp Lys Arg He Val Ser Leu Cys Leu He Tyr Tyr 
35 40 45 

Glu Met He Arg He Lys Lys 
50 55 



<210> 110 
<211> 481 
<212> DNA 

<213> Candida albicans 
<400> 110 

gtgctcttaa aagtgtgtgc taccaaacat gcggtcttag aaataagtgc tcttttttct 60 
gtgctcttaa aagtgtgtgc taccaaaaat gtgctcttaa atgtgtgctc tcttttctgc 120 
ggtcttgatt ttgtatgtgt gctctctttt ctgcggtctt ctaacaaaaa aaaatgtggt 180 
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cttaacccag cgctacccaa aaacatgcgg tcttaaaaaa gtgccaatat ctcagccaca 240 
gcaaccgcta caaactccat cttttgcaca acacatcttc attggcctgc cgacctgcca 3 00 
ttacaatttg cgctcaccct ctcttatagt tgttgctcca cactctctca aacttacccc 360 
aaatttcgcc atttttcaaa aattctccct ttttcgggtc gtgcacgcgc aaatccactt 420 
tttttctgct ggtccaaaaa atacccgttt tttcaacccc ccagaactcg acgtatatta 480 

g 



481 



<210> 111 
<211> 126 
<212> PRT 

<213> Candida albicans 
<400> 111 

Met Cys Ala Leu Phe Ser Ala Val Leu lie Leu Tyr Val Cys Ser Leu 
15 10 15 

Phe Cys Gly Leu Leu Thr Lys Lys Asn Val Val Leu Thr Gin Arg Tyr 
20 25 30 

Pro Lys Thr Cys Gly Leu Lys Lys Val Pro He Ser Gin Pro Gin Gin 
35 40 45 

Pro Leu Gin Thr Pro Ser Phe Ala Gin His lie Phe He Gly Ser Pro 
50 55 60 

Thr Cys His Tyr Asn Leu Arg Ser Pro Ser Leu He Val Val Ala Pro 

70 75 80 

His Ser Leu Lys Leu Thr Pro Asn Phe Ala He Phe Gin Lys Phe Ser 
85 90 95 

Leu Phe Arg Val Val His Ala Gin He His Phe Phe Ser Ala Gly Pro 
100 105 110 

Lys Asn Thr Arg Phe Phe Asn Pro Pro Glu Leu Asp Val Tyr 
13.5 120 125 



<210> 112 
<211> 259 
<212> PRT 

<213> Candida albicans 



<400> 112 

Met Ser He He Phe Arg Lys Arg Leu Asp Ser Asp Arg Asn He Asp 
15 10 15 

Ala Ser Leu Tyr Phe Gly Asn He Asp Pro Gin Val Thr Glu Leu Leu 
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20 25 



30 



Met Tyr Glu Leu Phe He Gin Phe Gly Pro Val Lys Ser lie Asn 



35 40 



Met 



45 



Pro Lys Asp Arg He Leu Lys Thr His Gin Gly Tyr Gly Phe Val Glu 
50 55 60 

Phe Lys Asn Ser Ala Asp Ala Lys Tyr Thr Met Glu He Leu Arg Gly 
" 70 75 80 

He Arg Leu Tyr Gly Lys Ala Leu Lys Leu Lys Arg He Asp Ala Lys 
85 90 95 

Ser Gin Ser Ser Thr Asn Asn Pro Asn Asn Gin Thr He Gly Thr Phe 

105 110 

Val Gin Ser Asp Leu He Asn Pro Asn Tyr He Asp Val Gly Ala Lys 
115 120 125 

Leu Phe He Asn Asn Leu Asn Pro Leu Val Asp Glu Ser Phe Leu Met 
130 135 

Asp Thr Phe Ser Lys Phe Gly Thr Leu He Arg Asn Pro He He Arg 

150 155 

Arg Asp Ser Glu Gly His Ser Leu Gly Tyr Gly Phe Leu Thr Tyr Asp 
165 170 175 

Asp Phe Glu Ser Ser Asp Leu Cys He Gin Lys Met Asn Asn Thr He 
180 185 190 

Leu Met Asn Asn Lys He Ala He Ser Tyr Ala Phe Lys Asp Ser Ser 
155 200 205 

Val Asp Gly Lys Lys Ser Arg His Gly Asp Gin Val Glu Arg Lys Leu 
210 215 220 



Ala Glu Ser Ala Lys Lys Asn Asn Leu 



Leu Val Thr Lys Thr Ser Lys 



230 235 240 

Ala Gly Thr Thr Lys Gly Asn Lys Arg Lys Asn Lys Pro His Lys Val 
245 250 255 

Thr Lys Pro 
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<210> 113 
<211> 2021 
<212> DNA 

<213> Candida albicans 



<400> 113 



atggaaaaaa ttgacattaa tacaaattca aacaaaatcc aacaagcata cgataaagtt 60 
gttagaggag acccaaatgc aacattcgtc gtttattctg ttgacaaaaa cgccactatg 120 
gacgtcactg aaacagggga cggatcatta gaggattttg Ctgaacattt tactgatgga 180 
caagttcaat ttggtttagc cagggttact gttccaggat ctgacgtttc caaaaacatc 24 0 
ttgttaggat ggtgtcctga cagtgctcca gcaaaattga gattgtcatt tgccaataat 300 
tttgctgatg tgtccagagt attgagcgga taccatgtgc aaattactgc aagggatcaa 360 
gatgatttag acgtgaatga attcttgaat agagttggtg ctgctgctgg tgcaagatat 420 
tccactcaaa cttccggact caaaaaacca tcccctgctg cacctaaacc tacttcaaaa 4 80 
cctgttgttg ctaaatctag ttctgcttca aaaccttcat ttgtacccaa atctactggg 540 
aagcctgttg otccagctaa gccaaaacca aagaacatca ccaaggatgc tggttggggt 600 
gatgctgaag acgttgagga aagagacttt gacaagaaac ctttggataa cgttccatcg 660 
gcatataaac caacaaaggt taacattgac gaattgagaa aacaaaaatc agatacaact 720 
agctcaactc ctaaaacatt caaatctgaa ccacaagaag aaaagaatga cgatgatggg 780 
caatccaaac ctttatcgga aaggatgaaa gcctatgatc aaccatcaag tagtgatgga 840 
agattgactt ctttaccaaa accaaagatt ggacattctg ttgccgataa atataaagct 900 
agtgcatctg ggaatggtgc tgctcctgcg tttggtgcta aaccagcatt tggtacacaa 960 
tcagttgatt caagaaagga taaattggta ggtggtttgt cgagagattt tggtgctgaa 1020 
aatggaaaaa ctccggcaca aatttgggct gaaaaaaggg gaaaatacaa aacagtggcc 1080 
tccgatgaga aagaaactaa ctcaagtgaa aaagttgatg agccagagga acatcatgct 1140 
gccgacttgg ccaaaaaatt tgaagaaaag gcaaatattg ctggcgatac tccttccttg 1200 
ccaactagaa acttaccacc agcaccacca gcacgagaaa ccgcaattcc atctaacgaa 1260 
aaagacaaar aagaaaagga agaggaagaa caagctccag caccatcttt gcctactaga 1320 
aacttaccac caccgtcaca aagacaacct gagcccgaac cagaaccaga agaagaggag 13 80 
gaagaagaag aagargaggc tcctgctcca agcttaccag caagaaatct cccaccagca 1440 
ccaaaagcag aagcagaaga atcaaaaaaa cagtcaacca cagccaccgc aaagcatgat 1500 
tacgaaaagg acgaagataa tgaaattgga ttctccgaag gtgacttgat tattgatatt 1560 
gaatttgtgg atgacgattg gtggcaaggt aaacatgcta aaactggtga agttggtttg 1620 
tttcctgcca cttatgtgtc attaaatgaa aaagctgctg acaaagaaga ggaagcccca 1680 
gctccagctc cagcgccatc attaccttct agagaagaaa cacaagoagc accagcatta 1740 
ccaagtagat cagagcaaaa accagaatca aaaactgcta cagctgaata cgattacgaa 1800 
aaggacgaag acaatgaaat tggtttttca gaaggtgatt tgattgttga aatcgaattt 1860 
gttgacgatg attggtggca aggaaaacat tccaagacag gagaagtcgg attgttccct 1920 
gctaactatg ttgtcttgaa tgagtagatt tagtataaac aatattcgtt ttttttttat 1980 
atgaatctat aatataaata caaagaaaag ataaattggt g 2021 



<210> 114 
<211> 648 
<212> PRT 

<213> Candida albicans 



<400> 114 

Met Glu Lys He Asp lie Asn Thr Asn Ser Asn Lys He Gin Gin Ala 
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5 10 15 

Tyr Asp Lys Val Val Arg Gly Asp Pro Asn Ala Thr Phe Val Val Tyr 
20 25 30 

Ser Val Asp Lys Asn Ala Thr Met Asp Val Thr Glu Thr Gly Asp Gly 
35 40 45 

ser Leu Glu Asp Phe Val Glu His Phe Thr Asp Gly Gin Val Gin Phe 
SO 55 60 

Gly Leu Ala Arg Val Thr Val Pro Gly Ser Asp Val Ser Lys Asn He 
" 70 75 80 

Leu Leu Gly Trp Cys Pro Asp Ser Ala Pro Ala Lys Leu Arg Leu Ser 
85 90 95 

Phe Ala Asn Asn Phe Ala Asp Val Ser Arg Val Leu Ser Gly Tyr His 
"0 105 110 

Val Gin He Thr Ala Arg Asp Gin Asp Asp Leu Asp Val Asn Glu Phe 
115 120 125 

Leu Asn Arg Val Gly Ala Ala Ala Gly Ala Arg Tyr Ser Thr Gin Thr 
130 135 140 

Ser Gly Leu Lys Lys Pro Ser Pro Ala Ala Pro Lys Pro Thr Ser Lys 

150 155 160 

Pro Val Val Ala Lys Ser Ser Ser Ala Ser Lys Pro Ser Phe Val Pro 
165 170 175 

Lys Ser Thr Gly Lys Pro Val Ala Pro Ala Lys Pro Lys Pro Lys Asn 

185 190 

He Thr Lys Asp Ala Gly Trp Gly Asp Ala Glu Asp Val Glu Glu Arg 

200 205 

Asp Phe Asp Lys Lys Pro Leu Asp Asn Val Pro Ser Ala Tyr Lys Pro 
210 2X5 220 

Thr Lys Val Asn He Asp Glu Leu Arg Lys Gin Lys Ser Asp Thr Thr 

230 235 240 

Ser Ser Thr Pro Lys Thr Phe Lys Ser Glu Pro Gin Glu Glu Lys Asn 
245 250 255 

Asp Asp Asp Gly Gin Ser Lys Pro Leu Ser Glu Arg Met Lys Ala Tyr 
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260 265 270 

Asp Gin Pro Ser Ser Ser Asp Gly Arg Leu Thr Ser Leu Pro 



275 280 



Lys Pro 
285 



Lys He Gly His Ser Val Ala Asp Lys Tyr Lys Ala Ser Ala Ser Gly 
"° 295 



Asn Gly Ala Ala Pro Ala Phe Gly Ala Lys Pro Ala Phe Gly Thr Gin 

315 

Ser val Asp Ser Arg Lys Asp Lys Leu Val Gly Gly Leu Ser Arg Asp 
325 330 

Phe Gly Ala Glu Asn Gly Lys Thr Pro Ala Gin He Trp Ala Glu Lys 

345 350 

Arg Gly Lys Tyr Lys Thr Val Ala Ser Asp Glu Lys Glu Thr Asn Ser 



355 360 



365 



Ser Glu Lys Val Asp Glu Pro Glu Glu His His Ala Ala Asp Leu Ala 

375 380 



Lys Lys Phe Glu Glu Lys Ala Asn He Ala Gly Asp Thr Pro Ser Leu 

395 400 

Pro Thr Arg Asn Leu Pro Pro Ala Pro Pro Ala Arg Glu Thr Ala He 



405 



415 



Pro Ser Asn Glu Lys Asp Lys Xaa Glu Lys Glu Glu Glu Glu Gin Ala 

425 430 

Pro Ala Pro Ser Leu Pro Thr Arg Asn Leu Pro Pro Pro Ser Gin Arg 
435 440 

Gin Pro Glu Pro Glu Pro Glu Pro Glu Glu Glu Glu Glu Glu Glu Glu 
'^SO 455 460 



xaa Glu Ala Pro Ala Pro Ser Leu Pro Ala Arg Asn Leu Pro Pro Ala 

475 480 



465 470 



Pro Lys Ala Glu Ala Glu Glu Ser Lys Lys Gin Ser Thr Thr Ala Thr 



485 



490 



495 



Ala Glu Tyr Asp Tyr Glu Lys Asp Glu Asp Asn Glu He Gly Phe 



500 505 



Ser 



510 



Glu Gly Asp Leu He He Asp He Glu Phe Val Asp Asp Asp Trp Trp 
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515 520 



525 



Gin Gly Lys His Ala Lys Thr Gly Glu Val Gly Leu Phe Pro Ala Thr 
530 535 

Tyr Val Ser Leu Asn Glu Lys Ala Ala Asp Lys Glu Glu Glu Ala Pro 

550 555 560 

Ala Pro Ala Pro Ala Pro Ser Leu Pro Ser Arg Glu Glu Thr Gin Ala 
565 570 575 

Ala Pro Ala Leu Pro Ser Arg Ser Glu Gin Lys Pro Glu Ser Lys Thr 
580 585 590 

Ala Thr Ala Glu Tyr Asp Tyr Glu Lys Asp Glu Asp Asn Glu lie Gly 
5^5 600 605 

Phe Ser Glu Gly Asp Leu He Val Glu He Glu Phe Val Asp Asp Asp 

615 620 

Trp Trp Gin Gly Lys His Ser Lys Thr Gly Glu Val Gly Leu Phe Pro 
^25 630 635 640 

Ala Asn Tyr Val Val Leu Asn Glu 
645 
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